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FORTY SOLID MILES 


of Foundry Facings, Supplies 
and Plumbago shipped dur- 
ing year 1903 by 


ne 


The 
S.Obermayer Co. 


Cincinnati Chicago Pittsburg 


=< 


READ THE FOLLOWING 
INTERESTING FIGURES 


Full car loads, 4410, shipped in 1903. 

Net tons, 80,291, shipped in 1903. 

Number of pounds, 160,582,000 shipped in 1903. 

At an average of 30,000 pounds per car equals 5,353 cars. 
At an average of 30 cars to train equals 178 train loads. 
At an average of 34 feet to car, allowing usual space be- 








tween cars, also considering length of engines, tenders, 
TT etc., these trains would extend 


FORTY MILES 


Sea Coal Facing 























Plumbago 
Above shipments Core Wash 
consisted of our Soapstone Facing 


Stove Plate Facings 
crs Foundry Facings 


and supplies 
of all Kinds 
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ESTABLISHED 7874 


The 5. Obermayer Co. 


CABLE ADDRESS CINCINNATI, O., U.S.A. 
«“ ESSO ” CHICAGO, ILL., U.S.A. 
A. B. C. CODE 1) PITTSBURG, PA., U.S.A. 














Manufacturers 

High-grade Foundry Facings and Blackings, 
such as 702 Pure Ceylon Plumbago, Reliance 
Blacking, E:sso Plumbago Core Wash, National 
Return Facing, Heavy Machinery Blacking, etc. 


Best Foundry Supplies, 
such as Molder’s Shovels, Riddles, Brushes, 
Bellows, Chaplets, etc. 


Modern Up-to-date Foundry E juipment, 


Cranes, Ladles, Tumbling Mills, Core Ovens, 
Sand Blast Machinery, Oil Meltipe Hufnmaces, 
etc. ait ty B; Ry 
\\ Py 
QR f 


Baa. : Y igi 
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“EVERYTHING YOU NEED 
IN YOUR FOUNDRY” 


SEND FOR CATALOG A yo FUST OUT 
The best book of tts kind ever published 
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Ceylon Lead 


FOR FOUNDRY USE 


is one of our specialties. 





ase 
SAQaueee 


KLONDIKE for Light Machinery 
XX CRUCIBLE for Medium Machinery 


No. 1800 tor Heavy Machinery 

No. 1500 tor Wet Blacking 

No. 1604 tor Heaviest Machinery 
Biruminous Facinc ANTHRACITE FACING 
CHARCOAL FAcING Srove PLate FacinG 
Wuire Tarte Facinec YELLow Tate FacinGc 


Shipments made on same day orders received. 


Hay Roper, Cort Compounpn, ete. 








me Paxson-Warren Sand Blast 


will clean your castings QUICKER, 
More Economicatty and CLEANER 


than by any other process. 


Your Inquiries will Receive Prompt Attention 














PHILADELPHIA, PA. 
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We carry a stock 
all sizes of these 
Chaplets for im- 





mediate shipment. 
Double Head, 


either light or 


heavy stems, 





Tinned also carried. 


Wrought-Iron Chaplets — 
WITH FORGED HEADS ies 
PRICE PER HUNDRED 


. . + 

’ - Sol “SS 
Diameter of a ; g old in no le | 
| i 


# 1! 1% } 1! 134 . 
Head 11,13 i ; 4 quantity than 100 
i: “ry ’ I 
Diameter of 4, 5. v4, Vu << to each package. 
3 1 16 5 2 8 © 
Stem tc 4 
Length — 
3 inches $r §5.| $1 83-| $2 to'| $353} $533 
3% “ 1 60 I go 2 20 3 70 5 60 
..* 165| 197} 230) 387| 587 GIVE USA 
4% “ I 70 s oC 2 40 4 05 61 ae 
A * i kgf iat a) ea rRIAI 
. } 1 75 2 13 2 5° 4 22 6 42 7 - 
5% “ | I 80 2 20 2 60 4 40 6 70 FOR 
6 “ I 85 2 27 y 70 4 58 | 6 98 a 
6% “ | §90} 235] 280| 475] 72 OUICK 
7 . I 95 2 3 2 90 Q7 y ety 
/ )) 43 29 49 57 ‘ main 
/ 2 ) ‘ 
3. oe 2 00 2 50 3 00 5 Io 7 80 SHIPMENT. 
- 2 05 2 57 3 10 5 30 8 Io 
eS 2 10 2 62 3 30 5 65 8 65 _ 
to “ 2 15 2 68 350} 600] 9g 20 ——" 
II , 2 20 275 3 70 6 35 9 75 
_—— 2 25 2 80 3,90, 6 


70 | 10 < 





| 
| 





<\. OUR CHAPLETS 
\ ARE ALL TINNED 





TIN DUF 





PHILADELPHIA, PA. | 








NEW 


Paxson-Colliay <= 


pola — 


The more you examine 
it, the better you will 
like it , 


The Acme of Science in 
Cupola Construction 


All that was Best 
old Colliau Cupola, 
Every Improvement 
gested by 
added. 


in the 
with 
sug- 
long experience 


Location and area of 
tuyeres insure the.. 
highest melting... . 
a 


It keeps us hustling 
to fill the orders for 
these goods. 


MADE ONLY 
BY THE 


J. W. Paxson 
—_— 


$021 . « 
North Delaware Avenue, 


PHILADELPHIA, PA., - 


U.S. A. 
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We furmsh Cupola 
Ling . Blast Pipe % 


ond Blower complete}, hae 


ond 
Erect the same tf 
reguired, also 
Blast Meter Mica, fore 
Peep Holes Moore's 
GQ ro 


* 


oF CUPOLA (NOT SHOWN) 
tt cli 








33 CHARGING FLOOR 


PAXBON MERCURY 
BLAST GAUGE 


Conk fo open or i 
Close Upper Tuyeres }\\\\ | 
dtl re 


















Spark Arresier 


Not furnished valess 
ordered 





THE 

PAXSON-COLL/AU 
CUPOLA 

8uvtT ONLY BY 

J.W.PAxSON Co. 


Pita 


PRINT No. 101. 














Fine SCREEN Eo 
CHARGING Door \\< 


C | 


_-Uppetk Tuyere 


Lower Tuyere 
—<++ wind Inlet 
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CEYLON-PLUMBAGO 


“or 
GREEN’ DRY SAND MOLDS | 


HAS NO EQUAL FOR GENERAL CASTINGS 
REFINED ONLY BY 


fr : J-D- SMITH FOUNDRY SUPPLY @ 


“CLEVELAND FACING MILLS 





CLEVELAND, QO. 
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me CURTIS 1 


AUTOMATIC AIR COMPRESSORS . 


Pen decal 
iets 
pt, TP co 


















ALL ARE 
VERTICAL 
AND 
SINGLE 
ACTING 


BOTH 
SINGLE 
AND 
DOUBLE 
STAGE 


BELT 
AND 
ELECTRIC 
DRIVEN 


13 - 8x 12 Double Stage Compressor. 150 revolutions. 
138 cubic feet per minute. 


20 PER CENT SAVING IN POWER 


ver the ordinary type of double acting single stage 
y ty] § sing 


CURTIS & CO. MANUFACTURING CO. 





Baird Machinery Co., PitrspurG 
Walter H. Foster, New York 








ST. LOUIS 


Strong, Carlisle & Hammond Co., CLEvELAND 
Hill, Clarke & Co., Boston 
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COMBINATION 
VULCAN | No. 145 


BLACKING PURE CEYLON 
eh a PLUMBAGO 


AND CORES GREEN SAND 

































These two FACINGS 
make the cleanest 
castings ever turned 
out of a foundry 





Write for Samples and Prices 





Foundry Supply Depot 


J.S.McCormick Co. 


Pittsburg, Pa. 





We cl 


FACINGS 
in the United 
This is 
statement, but 
of no qualifications ; 


DO or DON’T. 


Ground 
Goods 


PLUMBAGO 

INDIA SILVER LEAD 

GRAPHITE 

FOUNDERS’ 
W ASH 

CORE WASH 

HEAVY MACHINE 
FACING 

RHODE ISLAND FACING 

HEAVY STOVE-PLATE 
FACING 

RETURN FACING 

CHARCOAL FACING 

INGOT MOLD WASH 

XXX MINERAL FACING 

SOAPSTONE OR TALC 

COKE BLACKING 

PIPE BLACKING 

BOLTED CEMENT 

SEA OR STONECOAL 


PERFECT 


We have the courage of our 


convictions—what we want you 


to do is to give the goods a trial, 


and it, after the test is 


j 
maae, 


you do not agree with us, 


will charge you nothing for t 
cost 


: a 
goods, but will expense the 


to over-confidence. 


aim to make the BEST 
PLUMBAGO, FOUNDRY 
and SUPPLIES 
States 
BROAD 
the truth permits 


we either 
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The 
Hill 
®@, 


Griffith 


Co. 


Cincinnati, 


Ohio, U.S.A. 


Correspondence 
Solicited 





We hcnestly believe that our 
goods are SUPERIOR to those 
We 


you are now using. Want 


e merits 


claim, after a 


tT } 
our 


; 
rough 
rial in vour own sh 


p on your 


own work. 


Equipments 
and Supplies 


CUPOLAS 

LADLES 

FIRE BRICK 

SHOVELS 

RIDDLES 

BELLOWS 

WHEELBARROWS 

HAND AND POWER SAND 
SIFTERS 

BRUSHES 

CHAPLETS 

PATTERN LETTERS 

FOUNDRY TORCHES 

SNAP FLASKS 

FOUNDRY BUCKETS 

MALLETS 

*“SMOOTH-ON”’ 
CEMENT 

CRUCIBLES AND BRASS 
FOUNDERS’ SUPPLIES 


IRON 


Please bear in mind, our 
prices «re no higher than you 
are paying. We ask for vour 
pat onage on the basis of giving 
BETTER value for the 
SAME money. 
first order we are asking for. 


send 


you a 


It’s only the 


} 
4 
A 
) 
i 


\ 
You wil the others. 
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TRADE MARK. 


A trade mark that is a guarantee of Merit and Value 


Vulcan Dry Sand BlacKing 


It is well understood amongst the Foundry 
Trade thatthe sterling qualities ofour Dry Sand 
BlacKing commends it in core work, loam and 
dry sand practice. If youare having trouble in 
getting a surface on your castings free from im- 
purities, try our goods and you will be using 
the article many of the leading foundries have 
adopted to insure good work. 


CEYLON PLUMBAGO. Ourwhole claim for our 
CEYLON PLUMBAGO is that it is pure in qual- 
ity, finely ground, and when you purchase you 
have our absolute guarantee that you are receiv- 
ae the best article obtainable, without paying 
a fancy price. 

In GERMAN, AMERICAN and CANADIAN 
PLUMBAGO we are prepared to quote an excep- 
tionally low price in car lots. Ifyouareinteres- 
ted write us for quotations. 


SEA COAL FACING. Ifyou are in need of Bitu- 
minous Facing for Green Sand work, and want 
prompt delivery, give usatrialorder. You will 
find our prices good and delivery of a nature to 
attract your attention. 


ANTHRACITE BLACHING. From the Cast Iron 
Pipeand Foundry Trade interested in ANTHRA- 
CITE BLACHING we solicit a chance to quote 
on the bestarticle of finely ground,hard Anthra- 
cite selected coal in car lots. 


SOAPSTONE, MINERAL, RHODE ISLAND and 
STOVE-PLATE FACINGS ready for prompt 
shipment in car lots or smaller quantities. 


Our new Booklet on Foundry Practice is now ready. Free tothe Trade. 


VULCAN FACING CO. Easton, Pa. 
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Pulley Moulding 
MACHINERY 


Built by THE E. A. DELANO CO. 50 to 56 S. Clinton St., Chicago, Ill. 
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The above cut shows our No. 3 Pulley Moulding Machine with a complete 
equipment for making all sizes of iron pulleys from 26 in. to 36 in. diameter 
and any face. We make machines to cast any size and description of iron 

















pulleys between 3 in. and 721n. Our catalogue P. M.-1 is yours for the asking. 
A Partial List of Representative Users of these Machines. 
Allis-Chalmers Co., Milwaukee, Wis. A. & F. Brown Co., New York City. 
The Jeffrey Mfg. Co., Columbus, Ohio. W. A. Jones Fdy. & Machine Co., Chicago, Il. 
Allis-Chalmers Co., Chicago, Ill. Holyoke Machine Co., Worcester, Mass. 
Falls Rivet & Machine Co., Cuyahoga Falls, Ohio. Erie City [ron Wks., Erie, Pa. 
Fraser & Chalmers, London, England. Continental Gin Co., Prattville, Ala. 
Golden’s Fdy. & Machine Co., Columbus, Ga. Henry Vogt Machine Co., Louisville, Ky. 
Webster Mfg. Co., Chicago, Il. Link Belt Machinery Co., Chicago, Il. 
Woonsocket Machine & Press Co., Woonsocket, R. I. Aurora Foundry Co., Aurora, II]. 
Lane Mfg. Co., Montpelier, Vt. W.T. Eaton Mfg. Co., Libertyville, Ill. 
Franklin Machine Co., Providence, R. I. Standard Pulley Mfg. Co., New Orleans, La. 
James Frake, Chicago, Ill. The National Machinery Co.,, Tiffin, Ohio. 
Baush Machine Tool Co., Springfield, Mass. De Loach Mill Mfg. Co., Atlanta, Ga. 
Pratt & Whitney, Hartford, Conn. Utica Steam Engine & Boiler Works, Utica, N. Y. 
Pyott Fdy. Co., Chicago, Ill. Willamette Lron & Steel Wks., Portland, Ore. 
Crowell Clutch & Pulley Co., Westfield, N. Y. Dodge Mfg. Co., Toronto, Canada. 
Clark Bros., Belmont, N. Y. Colorado Iron Wks., Denver, Col. 
Henry Roos Foundry Co., Chicago, II]. Huntley Mfg. Co., Silver Creek, N. Y. 
Naylor Bros., Peekskill, N. Y. Hoe & Co., New York City. 
Meese & Gottfried, San Francisco, Cal. Builders Iron Foundry, Providence, R. I. 
Avondale Stove & Foundry Co., Birmingham, Ala. Southern Engine & Boiler Wks., Jackson, Tenn. 
H. N. Strait Mfg. Co., Kansas City, Kan. Deane Steam Pump Co., Holyoke, Mass. 
W. E. Caldwell Co., Louisville, Ky. Kay-Pim Mfg. Co., St. Louis, Mo. 
Samuel C. Tatum Co., Cincinnati, Ohio. Richmond City Mill Wks.. Richmond, Ind. 
D. J. Murray Mfg. Co., Wausau, Wis. The Central Fdy. Co., Hamilton, Ohio. 
Wheelands Machine Works, Chattanooga, Tenn The Wolf Co., Chambersburg, Pa. 
Co-operative Foundry Co., Detroit, Mich. Olympic Fdy. Co., Seattle, Wash. 
Lombard Iron Works & Supply Co., Augusta, Ga. Garden City Fan Co., Niles, Mich. 
> Geo. V. Cresson, Philadelphia, Pa. Mobile Stove Works, Mobile, Ala. 
Bates Machine Co., Joliet, Ill 
Agents for Great Britain: J. W. JACKHMAN @ CO., 39 Victoria St., London: 
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Pridmore 
Molding Machines 


are being used by all the well known 
manufacturers of 


Agricultural Implements 
Boilers and Radiators 
Cotton and Silk Machinery 
Electrical Machinery 
Machine Shop Tools 
Mining Machinery 

Paper Machinery 

Pipe and Fittings 

Power Transmission Machinery 
Scales 

Sewing Machines 

Steam Pumps 

Wind Mills and Pumps 
Etc., Etc. 


HENRY E. PRIDMORE 


CHICAGO U.S.A. 

















Are You in the Ox Wagon? 


If Ben Hur had 
driven an Ox Wag- 
on in his celebrated 
race, he cou'd hard- 
ly have expected to 
win. Yet Ox Wagon 
Methods Prevail in 
many foundries to- 
day, and in the race 
for profitable busi- 
ness, many foundry- 
men are losing 


ground. 
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Maywood 


Molding Machines 


will help you to make money on jobs that must 


be taken at close prices on account of competition. 


Of course, there are other machines but none 


better than the MAYWOOD). 


Because 








Write 


Simplest in construction 
Easiest to operate or change patterns 
Most accurate in alignment 


Most perfect in adjustment 


today for particulars 


Maywood Foundry 


@ Machine Company 


1606 Tribune Bldg., Chicago 
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A PARTIAL LIST OF THE 
DIFFERENT MACHINES WE 
MANUFACTURE: 


Hand Ramming Split Pattern 
Machines 

Hand Ramming Stripping 
Plate Machines 

Hand Ramming Vibrator 
Frame Machines 





Foot Pressure Core Machines 


DRAPER-TABOR HAND RAMMING MACHINI 
THOMAS-CL > PATENT 

A PLAIN STRIPPING PLATE MACHINI (THOMA CLAIRE PATENT) 
WITHA VIBRATORIF YOU WANT TI 








VERY FAST 


MOLDING MACHINES 


Power Ramming Split Pattern 
Machines 


Power Ramming Stripping Plate 
Machines 








Power Ramming Vibrator Frame 
Machines 


Power Ramming ‘‘Squeezers’”’ 


Power Ramming Machines for 
deep work on which no hand 
work is necessary regardless of 
depth. Power Ramming Ma- 
chines for very large work in 
flasks 34’’ x 42” to 40’’x 90’ | 
for Steel Castings, TUNNEL LIGHT POWER RAMMING SPLIT 1 
PLATE SEGMENTS, etc. cas Mla Pst 














The Tabor Manufacturing Company 
I8th and Hamilton Streets, Philadelphia, Pa. 


Chicavo Oftice Fenwick Frere 
30 and 32 S. Canal Street Pari 
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-MOLDING 
MACHINES 


Send for Catalog No. 9 








3 | 





che Adams Company, | |] 


J. W. Jackman @ Co., London, S. W., England 
H. Glaenzer @ Perreaud, Paris 
V. Lowener, Copenhagen, H. 
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Exhaust Tumbling Mill 


Send for 
Catalog No. 8 


The Adams Cherry 
Snap Flask 





Selected Dry pepe 
_ 1 1-161 1 kis € our flasks 
™~ 1 
~ which alone cost r r than all of the 
«= material used the f a k. 
~ 
~ 
= Corners 
> of t ask ar ke givi 
~ grea 1X anda ger 
“= ) i ta f m a 
= 
~ a 
Top Irons 
which protect the ¢€ n 
and drag are l,.x1 wrought 
with WELDED CoRNIE mak 
th i rig 
Trimmings 
are of malleable ir The snaps a 
without doubt the kest snaps t 
pera 
Pins and Ears 
of malleable iron, have % inch milled bearing on each side of the right angle Fine adjustme provided for 
by means of a screw the ends of the ears. Both ears being adjustable, cope and drag are easily k 


Dubuque, Iowa, U. 


Ing. G. Pontremoli @ Co., Milan 
Wynmalen @ Hausman, Rotterdam 
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THE MOLDING MACHINE 


NO FAD but a MAT- 
TER of ECONOMY 


TO THE INTELLIGENT FOUNDRYMAN 











Are you in this class, Mr. Proprietor, or Foreman? 
If so, you ought to be using this machine. 


SIMPLE 
IS EASILY ADJUSTED 
NEVER BURDENED WITH A 
BILL OF REPAIRS 
A MONEY MAKER 








TAYLOR, WILSON & CO., LIMITED 





102 GRANT AVENUE ALLEGHENY, PA. 
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The Deeper the Flask 
The Greater the Gain 








Herman Pneumatic Jarring Molding Machine 


It is the only machine that will ram or jar up a flask over 4 inches deep without any hand ramming. 
Shallow flasks may be used, but we start where other power machines stop, the deeper the flask the 
greater the gain. 

All kinds of flasks can be used on one size machine 

Machine is independent of patterns. 

Any pattern can be arranged for machine ; there is no trouble pouring the molds after they are made 
for they are perfectly rammed, better than the best molder can do. 


The sand is jarred hardest about the pattern, with the result that there is no blowing and no venting 
is required. 

It requires no more time to jar up a large mold than a small one. 

The machine compacts the sand perfectly in any flask in 12 to 20 seconds; no skilled labor required. 
Some molds are made on machine in three minutes that require one hour to make on floor by hand. 
The capacity of the machine is generally 3 to 1 by hand, while with some patterns better results are 
attained. 


WRITE FOR CATALOGUE 


CHAS. HERMAN ® SON 
SHARPSBURG, PA. 


Pneumatic Engineering Appliances Company, Ltd., Palace 
Chambers, Westminster, London, Eng., Foreign Representatives 
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Increase Your 
Production 


Your employees will turn out more work when 
they have good air to breathe with ample heat 
in winter and proper ventilation in summer 


Use the 


Sturtevant System 


of 


HEATING and VENTILATION 

















A A forced 
centralized circulation 
plant of air by 
under one, means of a 
man’s fan. 
control. 

Operation 
No scattered indepen: 
steam dent of 
piping, no weather. 
hammering 
of steam Exhaust 
pipes, no steam 
leaky joints. utilized. 




















B.F.STURTEVANT CoO. 


Boston, Massachusetts 


New York Philadelphia Chicago London 
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HEATING VENTILAT ING -DRYING 
MECHANICAL DRAFT AFPARATUS 
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Putting Dollars 


in Your Jeans 


N 2? matter what kind of work you are doing, 

is accomplished with the help of Smooth- 
On. Whenever you save a casting, and with 
this remedy you can save nearly all, there is 
something financial about it that tickles you 
and makes you feel like setting ’em up. Don’t 
throw away a casting because it leaks or has a 
hole in it. Send for our booklet telling what 
Smooth-On will do in such cases. It 1s a reg- 
ular eye-opener to most foundrymen. Know 
how to control your scrap heap. This means 
proprietors, foremen and molders too; it also 
means more profits and wages for everybody. 


We will send free sample to any foundrymen mentioning this Advertisement 


Smooth-On is for sale in all principal cities of the U. S. 


GREAT BRITAIN REPRESENTATIVES 


HODGSON HARTLEY Limited, 55 Victoria Bldgs., Manchester, Eng. 


72 574 COMMUNI PAW AVE. 


SERSEY CITY N.S. USA. 











Pneumatic 


Screen Shaker 


and Tabor Molding Machine the cause 
of a Strike by Chicago Molders 





OBJECT TO IMPROVED MACHINERY 


BRASS MOLDERS STRIKE WHEN NEW DEVICES 
ARE INSTALLED 


Forty brass molders who have twice gone out during 
the last week at the plant of the Federal Company, 74 
West Monroe street, returned to work this morning for 
the second time. The direct cause of both strikes is two 
innocent-looking machines which were installed in the 
factory recently to facilitate the task of making molds. 
One of them isa pneumatic ‘‘riddle’’—it screens the fine 
sands used in packing molds—and the other furnishes 
the power necessary to compress the sand in molding 
boxes. Both machines are uperated by compressed air. 

Heretofore the work that the automatic presser and 
‘‘riddle’’ are doing today in the West Monroe street 
shop has been performed by hand. Men had stood hold- 
ing in their hands sieves, which they shook over the 
mold,while another man shoveled the loam into these 
wooden sifting devices. In the same crude way the 
work of ramming the loose sand into a compact mass in 
the mold has been done by hand for so long a time tl 
the history of metal founding bears no record that 
was ever otherwise. 

When the Federal Company installed the pase 
machines, that greater speed might be made in pre pai ar- 
ing castings of various brass plumbi ng attach ents, 
there was a cry of disfavor from the crew of m 
The somatisiias they said, could do with two men as 
much work as seven have been able to turn out by hand. 
They struck Wednesday, and when the officers of this 
union learned the cause of the trouble they ordered the 
men back to their posts. Thursday morning the men 
walked out again and again Superintendent A. H. 
Johnson of the West Monroe street branch of the com 
pany hada conference with the union leaders. The 
result was that the men went back to work once more 
this morning and the new machines continued to 
operate merrily,— Chicago Daily News, Feb’y 6, 1904. 


HANNA ENGINEERING WORKS = “Giicsco” 
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BUY A SHOP RIGHT 


TO MAKE YOUR OWN 


Molding Machines 


The cost of the RicHr will be trifling, in comparison with the 
saving to purchasers who avail themselves of this offer. “These 
machines can be made by any machine shop, and will not cost to 
exceed ten per cent of the price of other machines now on the market. 


SUPERIOR 
IN 
ECONOMY 


EQUAL 
IN 
RAPIDITY 


EQUAL 
IN | 
ACCURACY 


ACME 
OF 
SIMPLICITY 





INVERTED VIEW OF PATTERNS THROUGH STRIPPER 


Simplex Molding Machine 


can be used for any casting made in a two piece flask. It can be used 
on the bench or floor. Should requirements not justify shop right 
purchase, we will sell single machines or figure on shop equipment. 





ASK QUESTIONS WE WILL GLADLY ANSWER 





HARRIS & CO. 


63 South Canal = = CHICAGO 



































TARE FOUNDRY ” 














Rockwell 
Rotary Melting 
Furnace 


An entirely new 
type of metal 
melting furnace 
that utilizes the 
spent gases of 
combustion. 

It saves time, 
fuel and metal. 





Practical Points 


The furnace melts two different metals at the same time 
where different mixtures are required or one kind of metal 
can be melted in both chambers if an unusually large casting 
is wanted. The lining is an inexpensive material rammed 
into the furnace shell 1n bulk and burned hard and refrac- 
tory in place. Large output for floor space required. No 
complicated parts or expensive repairs. Oil or gas is used 
as fuel, and the air for combustion is supplied from an 


ordinary fan. For general convenience and cleanliness, it 
is unequaled. 











Made in four standard sizes ranging in capacity from 
350 to 3,000 pounds each chamber. 


ROCKWELL ENGINEERING COMPANY 
26 CORTLANDT STREET 
NEW YORK 
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ROUND, HEXAGON OR OVAL CORES, VENTED END TO END ie 














STANDARD STOCK CORE MACHINE. | 





Suit decided in our favor by 
United States Circuit Court, October 13, 1903 


Hundreds of Machines in daily use 
Cores from 3-8” to 6’ 


Send for new Catalog 


The Railway Speed Recorder Co. 


Kent, Ohio, U.S.A. 
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CUTTING OFF ATTACHMENT. 
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JOSH BILLINCS SAYS 


‘*1 love a Rooster fortew things—one 
is the krow thatisin him, and the other 
is the spurs that air on him to bak up 
his krow with.’’ 





BECAUSE 
We have ‘‘ The Spurs.’’ (We can save money for you. 
We have the confidence of a large majority of the iron 
and steel workers in all lines and in all countries. 


OUR “SPURS” 


CAST STEEL CEMENT 


“TO BAK UP OUR KROW WITH”’ 


it is Permanent—no mere Filler-up or Smoother-over. It becomes 
a part of the casting itself. 


TEN YEARS’ REPUTATION 


Iron and Steel Castings made Perfect 
and at a cost of but a few cents. 


DON’T THROW AWAY COOD CASTINCS 


Write for 
free sample 


TRADE 


CAST STEEL 


MARK 


Write for 
free sample t 


SHELTON, Conn., U.S.A. 


Agents: J. W. JACKMAN & CO., 39 Victoria St., London, Eng. 
BENJAMIN C. ELLIOTT, 33 Tehama St., San Francisco, Cal. 
J. HOWARD JONES & SON, 355 Dearborn Street, Chicago, III. 
WILLIAM ABBOTT, 334 St. James St., Montreal, P. Q. 
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Hammer Core Machine 


Makes perfectly round cores from 


/ 


3," to 2-4" in diameter 


Over six hundred 
im use 





pen ADVANTAGES — ———_ 
No core boxes required Less oven space needed 

. - > . | 

No ramming of sand by hand Less fuel required 
No uneven vent holes Less breakage | 
No trimming or filing of cores _ Less complaint from your customer | 


Send for catalogue and sample of core | 


BROWN SPECIALTY MACHINERY CO. 
N. W. Cor. Jackson and Clinton Sts. 


CHICAGO, ILL. 
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CLARRA’S 


METALLIC FILLER 


A Cement for Iron and Steel Castings 





ONE DAY’S SHIPMENT, 2,200 POUNDS 


When a molder works a 
day or more on a casting 
and loses it, your profit 
is gone. 

Of course, a few sand 
holes from a scab or a 
little cutting of the mold 
doesn’t hurt the casting 
a bit— it’s the !ooks that’s 
out—that’s all. 


CLARK’S 
METALLIC 
FILLER 


which is a CEMENT, 
not a paint, will fix up all 
this kind of thing — fix 
them so they will stay 
fixed for ever, too. Not 
a soul can tell there was 
ever anything wrong with 
the casting. 


Will send free a sample with full 


directions and price. Write today. 


D.N. CLARK 





MANUFACTURER 


SHELTON, CONN. 





AGENTS: 


S. R. Church, 307 Sansone St., San Francisco, Cal. 


Drummond McCall & Co., Montreal, Canada, N. Y. Sand & Facing Co., 610 Kent Ave., Brooklyn. 


Cutter, Wood & Stevens Co., 68 Pearl St., Boston, Mass. 
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MODERN:FLASKS 


‘“Made a little bet- 
ter than seems 
necessary.” It is 




















a pleasure to work 
them, 


IMPROVED RIB 
FOR 


BRASS FOUNDRIES. 


For Floor Work. 





FOR 
IRON, BRASS AND STEEL 
FOUNDRIES. 


+ 


New issue-Complete 
Equipment for Brass 
Foundries—Cat. No. 12. 





Brass Founders’ Supply Co. 


Newark, N. J. 
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To the trade: - 

Information having come to us that certain 
firms arerepresenting to the trade that they ar‘ 
making the Sly Mill, having bought our patents, 
we feel that a word of explanation from us might 
be in order. The old Mill formerly manufactured 
by us, and the patterns for the same were dis- 
posed of some ten years ago. No patents, shop 
rights, or authority of any kind or description 
to manufacture our new Mill has ever been granted 
by us, and we stand ready to prosecute any in- 
fringement of the patents under which our new 
Mill is built. 

There is absolutely no comparison between the 
two Mills as the prospective buyer will readily 
see by investigation. Firms claiming to manu- 
facture the improved Sly Mill are guilty of the 
grossest misrepresntations, as we are the only 
firminthe United States making what is known a: 
the Sly Mill, and the only authorized traveling 
agent for the same is Mr. W. W. Sly. Any informa 
tion furnished us in regardto misrepresentation 
as to our Mill or infringements on our patents 
will be gratefully received. Look out for 
imitations. THE W. W. SLY MANUFACTURING CO. 


110 Elm Street, Cleveland, Ohio. 











—_—_—_— — 
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BRASS MOLDERS’ FLASKS 


OF EVERY STYLE 
AND SIZE 











Furnaces, Drying Stoves, 
Spill Troughs, Clamps, 
Boards, Tongs, Crucibles, 
etc., etc. 


All our flasKs inter- 
change with any of 
Same size made by 
us. 





Our own foundries 
ensure prompt 
shipments 


THE OSCAR BARNETT <STANDARD> FLASH ‘ 
IS MADE ONLY BY 


Oscar Barnett Foundry Co. 


Founded 1845 NEWARKH, N. J., U.S.A. 
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TEST OF TIME. 


A trifle less than 
21%, DECADES 


the REBECCA FURNACE has been produc- 
ing Foundry Iron exclusively. ‘Throughout 
this period the many and varied requirements 
of the founder have been studied and con- 
sidered and a number of careful melters who 


tried first casts of this furnace are users today. 

Once tried. always used, is our experience. Furnace and 
Others have been convinced. You will be Mills: 
with a trial order. KITTANNING, PA. 


REBECCA 


FOUNDRY IRON 


The highest grade for all foundrymen produced. 


KITTANNING IRON & STEEL MFG. CO. 
OFFICES: Farmers Bank Bldg., Pittsburg 


EASTERN REPRESENTATIVES: 
N.S. Bartlett & Co., 126 State St., Boston, Mass. 


Foundry and 


Sucve | TEST OF QUALITY. 


and Muck Bar 
Castings made from 


REBECCA IRON are Clean, Machine 
easily, and are susceptible of a High Finish, 
thus greatly reducing the cost of your castings. 
For high grade machinery castings this iron 


is unexcelled. 


Ifa very soft casting is desired, or a soft- 
ener for your mix, specify REBECCA No. 1. 
For strength, specify REBECCA No. 2 


Always Uniform 








any wr aw 


— mi NON 














The Cherry Valley Iron Co. 


Pittsburg, Pa. 
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“Pioneer” 
Foundry 





Pig Iron 


Is of the highest grade and 
always uniform. The ores 
and fuel used in its manu- 
facture are entirely under 
the control of the Company 
and produced from their own 
mines adjacent to furnaces. 
If you use Pioneer Iron once, 
you will always desire to 
have it in your mixture. For 
prices write, 
PIONEER MINING & 


MANUFACTURING CO., 


Birmingham, Alabama, or 
any of the following sales 
offices of the Republic Iron 
& Steel Company : 


Chicago, Ill. 
Cleveland, Ohio. 
Cincinnati, Ohio. 
Buffalo, N. Y. 

St. Paul, Minn. 
St. Louis, Mo. 


P i oO ne e r Pittsburg, Pa. 
Mining @ 
Manufacturing 


Manufactured by 


Company 
of 


Birmingham, <- Ala. 
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Vln Abi WE. Sncvip 


PHILADELPHIA, PA. 
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TRAVELING 
CRANES 
FOR 
FOUNDRY 
USE. 


Correspondence 
is Solicited. 
































“Anything.” 













The workman who says he “can do anything” ought to 
work witha KELLER ROTARY DRILL, for it is the 
tool that will do almost anything. It drills, bores, or reams 
in metal or wood, cuts out old rivets, rolls boiler tubes, and 
cuts out old tubes with a speed that makes it indispensable in 
railroad and boiler shops, especially for emergencies. 


The tool for emergencies is the tool for daily use. 


Write for our new catalogue and booklet on 
the ‘*Care and Use of Pneumatic Tools.’ 














PHILADELPHIA _ 
PNEUMATIC TOOL Co, 
218'ST. E ALLEGHENYAVE.. 


PHILADELPHIA. . - ri 
“NEW.YORK . CHICAGO PITTSBURGH 
SAN FRANCISCO BOSTON. 
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efial Pneumatic Hammers 


FOR FOUNDRY USE 








— 
. 


We make Imperial 
Hammers in styles 
and sizes to meet 
every requirement. 





The capacities given below are particularly adapted 
to foundry use: 


No, 1—1 in. x 1 1-16in. Weight 7 pounds. For very light chipping and scaling. 
No, 2—1 1-16 in. x2 in. Weight 8 pounds. For light chipping, calking and 
beading flues. 

No. 3—1I 1-16 in. x 3 in. Weight 9 pounds. For general chipping and calking. 
No. 4—1 1-16 in. x 4in. Weight 10 pounds. For heavy chipping and calking. 


No. 5—1 1-16in. x § in. Weight 12 pounds. For extra heavy chipping. 


We are safe in promising to pay all transportation 
charges if, when sent on trial, Imperial Tools are 
unsatisfactory, for—after being tried in actual com- 
petition with those of other manufacture and their 
superiority proven—they do not come back. 





Write for Circular 











= 
a 
Boston, 13 Pearl Street and 


Philadelphia, Stephen Girard Building | 
Pittsburg, Park Building rill 
Chicago, Monadnock Block 


St. Louis, Lincoln Trust Building 











San Francisco, 320 Rialto Building { -aee A 
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Ye Ancient Foundryman 





moved all his Iron, Sand, Coal, Flasks and 
ye many other things used in a foundry by 
main strength and awkwardness, without re- 
gard to cost. Castings were high then. 



















Modern Foundrymen 


who are up against another kind of a propo- 
sition move their material with a 


COBURN TROLLEY TRACK 


and save enough in handling to make money 
at the lower price they get for castings. If 
you haven’t one, it’s because you haven't 
investigated. DO IT NOW. 








Coburn Trolley Track Mfg.Co. 


Holyoke, Mass., U.S. A. 
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| THE PATTERNMAKER | 


ONLY MAGAZINE OF ITS KIND IN THE WORLD 





A new publication 
in which, month by 
month, will appear 
the newest and best 
ideas in every line 
of the patternmak- 
ing business. 

Every up-to-date 
man in any way 
interested in the 
making of patterns 
will want this mag- 


azine. 

















It will be worth many times its cost, 
which is $1.00 a year 


A sample copy 
for the asking 


THE IRON AND STEEL PRESS CO. 
CLEVELAND, OHIO 


THE IRON TRADE REVIEW 
THE PATTERNMAKER 













THE FOUNDRY 





“TRE FOUNDRY 











“Time tried and Fire tested” 





For 50 years the standard 
of crucible excellence. 


J. H. GAUTIER & CO. 


JERSEY CITY, N. J. 
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First and Foremast 


HE foundation of present metallurgi- 
cal methods was laid in 1827 when 
Joseph Dixon made the first plum- 
bago crucible ever sold. 

The company bearing his name has always 
maintained its position as the world’s foremost 
producer of the best plumbago crucibles. 

In enormous variety especially adapted for 
every character of metal melting. 








We are always glad to answer inquiries 


Joseph Dixon Crucible Co. 


Jersey City, N. J. 
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CA perfect crucible makes a 
perfect product possible. 


(The proper combination 
of the best materials (here’s 
where experience counts) in- 
sures an economical output 
of metal. 


(No loss from breaking at 


the critical time. 


Write for the Booklet 


McCULLOUGH-DALZELL 
CRUCIBLE CO. 


Pittsburg, Pa. 
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Our Crucibles 





are the recognized standards 
at the U.S. mints and lead- 
ing concerns all over the 
country, whom we have been 


supplying for many years. 





Stopper 


‘This is evidence of the superi- 
or quality of our Crucibles, as 
fl they can be depended upon 
to give the same uniform 


service year in and vear out. 








omnes. ROBERT pi T AYLOR, Incorporated 


1900-1910 Callowhill Street 


Philadelphia, Pa. 














Jewelers 
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Two Five-Motor Electric Travelers. Capacity 35 tons each. Span 75 feet. Furnished Commonwealth 
Steel Co., St. Louis, Mo. Five Electric Cranes furnished above company. 





CRANES OF ALL KINDS 


ENGINEERS, DESIGNERS 
AND MANUFACTURERS 


COMPLETE EQUIPMENT FOR 
GRAY IRON, CAR WHEEL 
AND PIPE FOUNDRIES 








MALLEABLE AND STEEL CASTING PLANTS 


ALL TYPES 1200 IN USE 


Catalog ‘‘F’’ on request 


WHITING FOUNDRY EQUIPMENT CO. 


GENERAL OFFICE ano works: HARVEY, ILL., U.S.A. (cuicaco susurs 

















It OMe ae BES 




















“AELFOUN 





Vol. 24, No. 1. 


CLEVELAND, OHIO, MARCH, 1904. 








Whole No. 139 


Foundry of the Marine Engine & Machine Co., at 
Harrison, N. J. 


(his company manufactures ice machines, 


Secore gasoline engines, alcohol vapor 


unches, elevators, acetylene gas producers 
nd several other lines. From this it will be 
evident that a considerable variety of castings 
must be required, 

heir foundry has a number of novel fea 
tures. It is very compactly arranged and well 
situated in regard to the rest of the plant. The 
supplies are received on railroad tracks on 
ne side of the foundry where the sand and 
similar supplies are kept in bins and pig iron in 
piles. From‘ this point it is intended that the 
-asting should move through the plant with as 


oa 
LiJ 
LiJ 
— aa - 
} | ke { 
=. | | w (2 
5 EHF | | 
"ay | | 
MIDDLESEX 
Foundry | - 
1000" x 168'8 or 
1" 





lhe charges for 
he cupola are made up in the yard, taken to 
the charging floor on an elevator and here the 
iron is charged into two cupolas, one 53 inches 
and the other 40 inches inside the lining. The 
cupolas are situated midway of one side of the 
foundry. The main central bay of the foundry, 
which comprises the heavy work floor, is 
served by two 20-ton traveling cranes. The side 
bay opposite the cupolas is served by two 2-ton 
air lifts. In the bay containing the cupola are 
situated the core ovens and core department 
at one end of the foundry. In the core depart- 


ment they have a core machine and a full set 


" 
= > 
- Nn 
id 9. 
> 
i | CO 
Lescnageemenell 
" «4 
STREET 7 
1\ *y 
Machine Shop 
100 X 552 | -] 
— a — > 
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| ie 
i a ogee x 41 
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GENERAL PLAN OF WORKS. 
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I SHOPS FROM ACROSS THE RIVER. 2. CORE OVENS AND CORE DEPARTMENT. 3. BLOWER ROOM. 
}. GENERAL VIEW OF FOUNDRY. 5. BEDS FOR MAKING CORE IRONS. 0. FACING SAND DEPARTMENT. 
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f benches and tools necessary for the core 


makers. Large cores are handled onto and off 


rom the core oven 


trucks by means of an 


ir hoist arranged on a jib crane. core 
ven trucks are run in and out of the 
eans of one of the traveling cranes. At the 


id next the machine shop provision is made 
bringing railroad cars into the foundry to 
ceive the | 


leavier castings. The heavier cast- 


gs are cleaned on the floor of the foundry 


the shipping end. For cleaning and pickling 
e lighter castings there is a cleaning depart- 
ent arranged in a wing at the shipping end of 

foundry. This 


f machinery for 


is equipped with a full set 
cleaning castings and with 
ths for pickling. Over the cleaning depart 
ent is situated the pattern shop, the floor of 
ie pattern shop being composed of 


on I 


nt the pattern shop is sitt 


rches supported 





undry and still sufficiently isolated from it to 


tect it from fumes and fire 
ern shop is practically a. fire-proof structure 

contains a full equipment of pattern mak 
g machinery, lumber racks, etc. The 


1 1 


’ - 
tiern shop to the Ttoun 


‘ 
have been made, the 


oe 
age 


ransferred to the pattern stor 


*h is across the side street from the foun- 
\ his pattern storage building is four 
vy and of slow burning construction lhe 
rst floor is used for sheet iron work in con 
tion with the acetylene gas producers. ‘The 


three upper fl 


oors of the building are used for 
tern storage and are provided with the nec 
ssary racks and shelves. Next to the cleaning 


lepartment in the side bay of the foundry is 


ated the facing sand department, which is 


Ih 


equipped with a sand mixer and bins for the 


sand 
Next to the cleaning department also 


various ingredients used in the facing 
ixture 
the wing adjoining the foundry is located a 
room devoted to the making of loam tools, 


his 


two permanent beds made by building up bins 
I A £ ul 


+ 


1 1 


re irons, etc. room is provided with 


of heavy plank arranged so that the upper 


edges of the plank are level 
of this 


lhe man in charge 


room for his beds. 
off le Vel 


which the core irons are made by 


tempers the sand 


nakes them up and strikes them after 
be Iding in. 
Over this department of the foundry is sit- 
ated the blower room containing two positive 
rotary blowers driven by electric motors. The 
this room. 


\t the entrance to the foundry, near the ship- 


machine is also located in 


testing 


ping end, is located the foreman’s office and 


idjoining it is the chemical laboratory. 


\ll supplies and the 


‘areful analysis is 


materials coming to 
foundry are analyzed 
kept of the castings going out 
Mr. F. A. Preston is superintendent of 
I 


foundry. 


the 


‘or several years Mr. Preston was 





gton Co. and has had 


experience in foundry practice. 


RECENT INVESTIGATIONS AND DISCOV- 
ERIES IN CAST IRON.* 


BY ALEXANDER E. OUTERBRIDGE JR. 


It is 


manner 


my purpose to describe in an informal 


the results of some 


investigations of 


hitherto unobserved properties of cast iron 


\s cast iron is one of the oldest and most 


universally used metals known to the engineer 


ing profession, it would seem almost hopeless 


to expect to be able to tind at this late day 


any important characteristic properties which 


have escaped observation and study, but I hope 


to prove to you that we have still a good deal 


to learn about the peculiar properties of this 


metal as distinguished from those of 


wrought 


iron, steel, or indeed any other metal or com 


It was my good fortune few years ago to 

bring to light some interesting and, I believe, 
1 ] . - 

quite valuable properties of cast iron not then 
known; the new observat now to be de 
scribed have grown out of those studies and 
have a close relation thereto, though differing 

ion ] 111 t ] - ] 
radicaily in many respects na paper entitled 

The Mobility of Molecules of Cast Tron,” 


Mining 


Febru jas 


itute of 


“ngiaeers, at its annual meeting in 


1896, the following introductory statement was 


made 


“It kas been generally accepted as 
1 


a fact that 
under the 1 


nriuence ot 


cast iron, repeated 


1 
shocks, becomes 


brittle, and will finally break 


under a blow which otherwise it would have 


withstood. It will probably surprise metallur 
gists, therefore, to learn that experiment dis 


proves the supposed fact, and establishes ex 


actly the opposite The result of about T,000 


bars of cast iron of all grades, from 


foundry mixtures to the strongest 


car-wheel metal, enables me to assert with 


confidence, that, within limits, cast iron is 


materially strengthened by repeated shocks or 


blow 
his 


P 
tracted the ec 


surprising statement immediately at 


osest attention from founders, 


*Read before the Metallurgical Section of Franklin 
Institute, Jan. 7, 1904 
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mantifacturers, engineers and scientists both compared with companion bars (also free from 
in this country and in Europe. Crucial tests defects) untreated, amounting to 4o percent and 
were made by many independent investigators a maximum gain in resistance, or bending 


quality, of 41 percent. 
Changes of Castings. 


‘Two important practice 
results have come from th¢ 
publication of those invest 
igations; one is the great 
increase in the practice ot 
tumbling castings, and de 
crease in the practice of 
pickling them to remove 
sand burnt upon the sur 
face, subsequent tests hay 





ing shown that cast-iron 


FIG, I. 


No, 1.—/ig. 7 shows appearance of polished section of untreated bar, bars immersed in the ordi 


magnified 50 diameters. 7g. 2. Polished section of same bar under the nary pickling solution 
same magnification heated 35 times and expanded about 35 percent in ‘ ; ‘ 
cubical dimensions. This bar was cast ina mold 15x 1x1inches and was (sulphuric acid and water ) 


cut to 12 inches in length before the heat treatment. are weakened to the ex 
under varying conditions and with all grades tent of about 10 percent as compared with 
of cast iron. The technical papers contained companion bars not pickled, while castings 
numerous reports, all corroborative of the cleaned in the tumbling barrel are always 
original statements, but showing much larger strengthened materially. 

gains in strength than those 
claimed in the tables of tests ap 
pended to the paper. This did 
not at all surprise me because | 
knew from my own records ob 
tained, but not published at that 
time, that my statements were 
exceedingly conservative. | 
feared that my largest gains, if 
published, would seem incredible, 
and [| realized that the maximum 
figures given in my tables (ap 
proximating 20 percent increase 
in siaids of bars subjected 
mechanical shocks, as compared 
with untreated companion bars) 
would fully suffice for the pur- 
post of establishing my claims, 
and | preferred that others 


should find still larger gains in 





strength on repeating the tests No, 2.—Cast iron test bars (Figs. 7, 2,3, 4,5, 6,7 were all cast of same 
| Ras "be : , ; dimensions, viz. : 14; x 1x1 inches. Bars 2 and 4 remain unchanged; 

le PTANK! S - appt ’ : ae > r 
e Franklin In: litute appoint the others have grown in cubical dimensions, under the heat treatment, 
ed a committee of experts to in- from 30 to 40 percent. “rg. 7 bar was cut to 12 inches in length before 
: treatment; it is now 13 inches long and 14 inches cross section, /7g. 8 is 
vestigate the subject; they made a steel bar cut 12 inches in length, and it has contracted +g inch under the 
my fehl ia) sino he > same treatment as bar No 7. /¥%g.9 is a section of bar before treatment. 
and tested a large number of Fig.zois a section of the same bar after expansion by the treatment. 
bars, and their report was pub- Fig. 77 shows a piston of small pump after having been increased } £3 
er bas ee oe inch in diameter on polished end before being reground to size. The in 
lished in the Journal or the In- erease in length of the cast iron bars is shown by the portion between the 

stitute, July, 1808. The tables of dotted lines and the right end of bars. 


tests in this report, covering eighty-two bars, In Europe, tumbling barrels of very large 
show a maximum gain in strength of molecu- size have been constructed provided with two 
larly- annealed bars (free from all defects), as rates of revolution to permit of obtaining the 
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best results. An English writer on “Foundry production exceeded 18,000,000 tons, or ten 


Practice in the Twentieth Century,” M1 times that of 1876 


XC 


bert Buchanan, shows photographic illustra Coincidently with this enormous increase in 
ns of such apparatus in a paper (one of a production during these years came a large in- 
ries) published in the /ingineering Maga crease in the proportion of so-called “metal 

May, 1903, and gives a very gratifying loids” in pig iron, viz., on, sulphur, phos- 
port of the practical value to the foundry phorus and manganes nd corresponding 


dustry of the discovery of mo 


rushed off.” The latest instance 


ular annealing of castings 
Another interesting applica 
n of this discovery has been 
introduction of a clause in 
rtain specifications for iron 
tings requiring that “the test 
rs must not be tumbled or 
erwise subjected to shocks 
ior to being tested, but must 


mply have the adhering sand 





this kind may be found in the ; ; ‘ : 
si No. 3.—Fig.7z. Cast iron pulley (turned) 14%4 inches outside diameter. 


pecihcations for gray iron cast- Given 4 heatings and expanded ;, inchindiameter. /tg. 2. Blank gear 


gs recently formulated by a_ wheel (turned) 9y5 inchesin diameter. Given 5 heatings and expanded 
mmittee of the American So inch in diameter. /’gs. 3 and 4. Pieces of small bushing 2; inches 
in diameter, /%g. 7 was given 20 heatings and expanded 4’; inch indiam 


etv for sting Materials . . : , : 
‘ie I ig Materia eter. Figs.s5 and 6. Pieces of bushing 3 inches in diameter. Fig. 5 


It thus appears that the here was given 15 heatings and expanded inch in diameter. Figs. 7 and 8. 
_ 1 iecesS 4 shing 5 "hes ik eter fF \ sg » > sati Fs 
fore unobserved. though J.,+. Pieces of bushing 5 inches in diameter. g was given 16 heatings and 
i 12th Chal > 
Pieces of large bushing 4,5 


i expanded *¢ inch in diameter. /7gs. 9 and 
teristic, property of cast 1ron, inchesin diameter. /rg.9 was given 20 heatings and expanded 4 inch in 


I 
increasing in strength under diameter. 


nee of shocks, has now become we chang r 
wn and recognized as a fundamental law I remember, for 1 ce, the time when it 
verning the behavior of that metal and dit W ( ere ver I percent 
entiating it in this respe¢ from. stee d of ) n p of N > orade was 
othet metals under repealer shocks O N 1 I con in t S 
\ ther ew obse tio ( ( S nex ( W It 1s 
ted and surprising, perhaps, to metallurgists 11 ( ( the average 
d engineers, growing ot these original prop ( on pro 
dic nd tendin: ) } OT e the theor ( Ne 03 We Would 
el ly iced regardin the mobilitv of wl ( t t ) t f 1S 
es of cast 11 is to be am ced ou ( produced 
Ss eve Oo t t 200.000 
f de, statistica 
‘* Mysteries” of Pig Iron Grading. ' iii ee 
( \\ 1d wy i oO 
Before proceeding to do this, however, I w the published Bie aes luction of metals 
k your kind permission to indulge in a few “ a, eee for it was 
untscences of a somewhat personal nature, — aj] concealed in t Seni anda either burnt 
I think they have a close relation to what | up in the converters. o1 oven-hearth steel 
about to describe regarding my most recent aie ices, or ¢ enters t the composition 
periments il t S one o the compensa f miscellane j tins , from this nig 
ns of advancing years to find that one as 
‘ollections of experiences of former day \t the time of mv initiat into the metal 
egin to acquire a certain interest, if not value, lurgieu! work of an iron foundry, the quality 
a younger generation. My introduction to ind value of pig iron were determined by its 
he study of cast iron dates back to the Cen tracture: a large op OT dark gray fracture 
ennial year, and in 1876 the total production was graded as “Ne ’ iron, a closer grain 
f pig iron (as given in Mr. Swank’s statis metal was classed “No. 2,” and so on down 


cal tables) was 1,868,961 tons. In 1903 the the scale; a variation of 50 cents, or some 
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times $1, a ton in the price of the different 


grades usually prevailed. In order to study 


the methods of grading iron at the fountain 
head, I visited, in 1881, a number of blast fur- 
naces in Pennsylvania and other States, spend 
ing a few days or a week, as the case might re- 
quire, at each \t one of the first of the large 
plants I inspected (long since defunct, but at 
that producer, with several 


time a_ leading 


stacks 


n operation), I obtained my first in- 
Although it 
weather, the casting-house was kept 


sight into these mysteries. was 


summer 
tightly closed and was consequently insuffer 


ably hot. Boards were placed over the hot 


sand to enable the negro laborers to walk 


“The 


iron and steel have been not less marked. 


the manufacture of 
The 


introduction of hotter blast has enormously 


improvements in 


increased the capacity of furnaces in the pro 


duction of pig iron, and has lessened the cost 


The chemistry of iron is being studied mor 


carefully. Manufacturers are beginning t 


realize that pig iron is not a simple element 
but is, in reality, composed of a number o 


substances; that its physical characteristics 


such as strength, elasticity, ete., depend upo 
the percentages of these constituents, and tha 
pure iron, like pure gold, is always the san 


thing, physically and chemically, no matt 


from what source it may be obtained 


believe that the time is comin: 





—— 











Lee gr ON ae OOO A 


















when pig iron will be sold on it 


chemical analysis, instead of o1 
the crude method of grading, 


\nd 


naturalist 


present in vogue. further 


that, as the can te 
the genus of an animal from 
examination of a single bone, so 
chara 


the chemist will tell the 


eristics of a mass of iron fron 


the analysis of its component 
parts.” 

The supplanting of empiric 
by scientific metallurgical met! 
ods in foundries has progressed 
rapidly during the past ten years 
or so, and the recent substitutios 
of “machine cast pigs” (cast in 
iron molds) in place of pigs cast 
given the death 


in sand, has 








No. 4 —Wooden pattern for a protective grating. 
ver it, and as soon as the pigs of one cast 
were removed, new pig beds were made up, 


even before the sand became cool enough for 


ne to touch. On inquiring of the “boss” of 


ie casting house why they did not open the 


to allow the steam to escape and the 


sand to cool quickly, he replied, “Why, you 


don’t know nothing about making iron—it 


to do that, for 
2 instead of No 


was a revelation, indeed, and 


would cost us 50 cents a ton 
all our iron would grade No 
1.” Here from 
that day to this I have refused to regard the 
fracture of pig iron as a safe guide to its com 
position and value. 

In a review of progress in the metallurgical 
arts for the year 1881, printed in a magazine 
called Monthly, 


ventured to make the following prediction 


the Penn February, 1882, | 


knell to the crude and obsolete 
methods of grading pig iron by 
fracture, in vogue in my youth 

formerly the founder depended upon buy 
ing “strong” pig iron to obtain strong castings, 
and certain brands were celebrated on this ac 
count, bringing thought 

Most, 


if not all, of the famous old furnaces have gon 


fancy prices, being 


quite indispensable for some castings. 


out of existence and the progressive foundet 
now depends upon his metallurgist to produce 
castings suitable for all his purposes from pig 
The met 
allurgist pays but little regard to the fracture 


iron of heterogeneous composition 


or even to the strength of pig iron in the 


yard. He knows that the quality of the metal 
at the spout of the cupola depends upon a 
proper relation between the different compo 
nent elements and that one or two of thes« 


practically control the character of the iron. 


It is a common practice today in moder 
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up-to-date” foundries to draw, from one ing that all of the other conditions were main- 


upola in one heat, soft metal suitable for the tained, and the test bars were not subjected 


mallest pulleys or other light castings, having to any treatment after being removed from 


nsile strength of 19,000 to 22,000 pounds per the molds. The broken test bars are now sub- 
juare inch, in test bars of I-inch square sec mitted for your examination 

m, 15 inches long, and iron of very different he reason for making the test bars of the 
aracter, suitable for large castings, weigh- same thickness as the castings and for molding 
g perhaps 30 tons or over, having tensile them in as close proximity thereto as possible, 


rength of more than 30,000 pounds per square causing them, in fact, to form a part of the 
nch casting, was, of course, to have all the condi 
Recently an unusual metallurgical problem tions, such as rate of cooling, ete., alike in 
yas presented to me demanding special treat both, since the strength of test bars depends 

ment. Some small hollow castings were re largely upon the rate of cooling of the metal 
iired for experimental pur 





ses, about 18 inches long and 

inch thick, to withstand burst 
ng strains under high-steam 
pressure. The peculiar require 
ments were that the metal must 
} be fine grained, perfectly gray, 
absolutely soft, free from hard 
spots or “chill” and, to a certain 
extent, malleable Four test 
bars 15 inches long and of the 
same thickness as the castings, 
molded on either side of each 
sting and = attached thereto, 
were required to show tensile 
strength, when turned to a diam 


eter of about 35 inch between 





threaded ends for the grips of 





the testing machine, of not less 





| 


than 30,000 pounds per square 











inch. ‘This proposal was, I be 


eve, submitted to and declined 

ay ; No. 5.—Wooden pattern, with casting made therefrom, placed in 
several manufacturers who front of it. This casting was laid upon the floor of a core oven, over a flue 
and about 10 feet above an anthracite fire. The outside frame-work was 
protected from direct radiation of heat and did not grow in dimensions. 
practicable The castings were Someof the bars which were highly heated, increased in length from z to 3 
inches, or over 1 inch to the foot, and in section 7 inch, or in the propor 
tion of 4% inches per foot. 


considered the conditions im- 


made in the foundry of William 
Sellers & Co., Ine., and the fol 


owing 1s a copy of a record furnished to In order to determine this fact accurately I 

by the operator of the 100,000-pound hy have made many experiments. In one case 

draulic testing machine of six test bars at (which | have described elsewhere) I cast a 

hed to six castings, all made on different solid cube of iron 15 x 15 x 15 inches, which 

days: was cut up into eight slabs 1 inch thick and 

Pounds per these again into eight test bars of 1 inch square 

y No Diameter. Sq. Inch section he bars were all numbered serially, 

310 inch 41,842 making sixty-four bars in all; these were 

| 310 | $0,533 broken transversely in the testing machine; 

, 375 42,303 the average strength of the bars cut from the 
342 $3,200 ° ‘ 1 1 1 

1 312 14,210 exterior portion of the block exceeded the 

i 44.505 average strength ot the interior bars by more 

than 50 percent 
7 Average. .......+. 32200“ $2,795 In another experiment four round bars were 
It should perhaps be stated that there was cast on end from one ladle of iron—all were 


maximum limit of strength named, provid 15 inches long; two were 15¢ inches diameter 
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ind two were 1!4 inches diam order that you may examine the finished sur 
eter: the rger bars. which cooled somewhat face, and you will observe that, notwithstai 
viy than the smaller bars, whet ing the surprising increase in bulk—exceedi 
‘ d pulled showed tensile strength jo percent over the original dimensions—it | 
el ) of 29,100 pounds per square inch lost none of its metallic qualities and pres« 
er bars gave tensile strenetl 1 . beautiful lustre and fine-grained, smooth 
f 33,180 pounds per square incl dif fac This bar weighs precisely the same j 
e of 4,080 pounds pet qua it did before it had been caused to grow 
( r tests gave r re ts less than 1 T1-16 inches in length and % in 
t find \ { s at all comnat ‘ in cro ection, but the specific gravity 1s, 
cast steel bars of thi ime di course, less than before 
d the re not hard t nd \ section, inch thick, of a similar test 
t the mol es or cryst of before expansion, was found to have beet 
1 ely lo t! together Tat ravity eF.8s \ cubic foot of t 
t pace being ed wit metal weigh therefore 1443 pounds 
mav be readi milar section of the same bar, after hay 
ly 1 ured rfac V1 ’ been panded about 30 percent cubica 
| \ eel thet el y \ found to ea six c era 
re 1 if 6.01 ( c foot of the expanded 1 
( f erefore, wei a7cl4, p differences 
W t rod dw ‘ { ' ; 
4 ‘ ( d ( oO he 1 \ 111 d 
‘ 1 t t eat ‘ eisa t} , ) 
~ ratiol nk, ot the t r\ 1 a 
g these fact f paper presented to the met Institute 
\ r doubt, wi vn, 1s Mining | eers in I8g60. of e mobilit 
ho en nt the molecules of cast irot 
1 comprehens ot t In 1 t experime 1 ng cast 
rect ol t ] win bi dime s (which were n 
1 pri to tl publication of that paper), s 
. ~ . est bars were ecul itely 11¢ S red ind t] 
Growth of Bars Under Heatings and Coolings. ne! a 4 
nhedaed 1 an open san ol ming 
, two fact, the bottom of the mold he mold w 
’ a en ed with molten cast iron of about t 
. composition as the bars and a wet 
. lt ( l listurbed unt cold rhe b > We 
( ved y] ced within the iron ve ke 
d red | iserting a rdened steel wed 
oie ted to read v to tl dths of 
t : es ete the end of the bar the yol 
ot t I ( \ f ™ > had inert ed ; eth, 
~ N 4 \\ renet Ne revers thy Nocti 
: | 
: , ‘ the b Ss eat t1 ( ( ler t keep the 
pace between the ends of the yoke, show 
nd ‘ 
, s unt it 1s 10 *Dimensions of vefore treatmer x 
hes cros n! \ portion inches tains 14's cub ches Dimens 
bat ifter expansion ¢ XI x contains 
1 bat s been machined in ubic inches. Expansion in volume 
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that they had expanded to the full length of plainly visible Ni e chemist of the 
he mold in which the molten metal was Reading railroad, has e some photo-mi 
poured. In other words, the original shrink crographs .of these expanded bars, and has 
ge of the metal had been eliminated. This kindly sent me a lantern slide containing two 
rocess was repeated many times, the bars views; one of a piece of untreated bar, the 
mtinuing to grow both longer and_ thicker ther a piece of the ifter 35 heatings. 
, th each heating, (See cut No. 1) | s in his letter that 
lests were made to ascertain the effect upon the dark lines directions, which 
e strength of the metal, and in all cases there appear im the exp etal, are spaces 
s a marked decrease in streneth amounting, (cra ) betwee eC of iron, showing 
ome instanes to 30 percent that ey have , ut in all direc 
In the recent experiments, where a much tions when heat e not returned t 
ger growth in cubical dimensions, as in the their original y. when cold,” thus prov 
rs now before you, has been obtained, a dif ing, | think, t ‘ er n cubie li 
nt method of heating has been adopted mensions of the S le to the movement 
here by a record has been se 
ired of the temperatures, and 
is been found that there is 
fertain. “critical temperature” 
pr duces. the reatest de 
expansion per heat 
\ ars NOW wn ive 
heated Case den 
fu ce provided with a 
eter. In der to prevent 
‘ r oxidation of Ir 
SEE Cee es No. 6.—This picture shows an iron yoke in the measuring frame, and 
iron pipe the ends being@ an untreated cast-iron test bar (/7g in position for measuring the 
ae oe d _ shrinkage by means of the graduated steel wedge, indicating thousandths 
ped Ww clay ihe temper of aninch. The cast iron bar (/¥g¢ Was cast in the same mold of same 
, — | size as the companion bar, and has grown from 14812 x1x1 inches to 
( Was iS mat ©“ 16°5 x 11125 x 1125 inches, being an increase of over 40 per cent. in volume 
Kut 1.200 degrees F. for Without any increase in weight. The increase in length is shown by the 
dotted line ruled across the painted portion of the bar. 
O the gas was then 
( oft nd the pipe was Wwe to I eC ( d hemical changes 
slow Ove night, the bar being changes of cryst T r \ carefu 
ve d measured, when cold, examination of both p rographs shows 
f ry orning t was found neces very similar arrange e crystals, the 
v to heat the bars nearly one hundred times y material differs it of contigu 
d » ol n increase in length e of the nm p ( 
1 inch per foot hen the ( No, 2 show s of cast iron 
ture was increased to 1,450 degrees | riginally of thy two remain 
much greater gain in dimensions tor « Ipariso st ‘ e cast, while 
iveraging about I-16 inch per hea ( Ce differ amounts, 
\ s increased 1 16 inches 1 ( 1p s in lenetl d 
ic] Nn cross-secti has been ( cd 29 ) ection he 
- tnnes this crit temperature. It : w show it to 12 inches 
I yi east owing d I am vefore treatment ( cooled in the 
( e to sav what the e ex e er 61 ortened 
" O but the tests w be ] stead eth, as may 
no. further crease cal he e en by ) f e rest 
E. 304 there is no evidence of g on the b Or f steel of dif 
f the metal, and but slight cl e in rent grades so of wrought iron, all 
P sible to the naked eve: the bars racted about t e foot under this 
~ C oht and e <] rp corne eat treatment { 1cw ilso shows a 
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section of a bar before treat- 


ment. and another of the |TABLE NO. I, RESULTS OF EXPERIMENTAL HEATINGS OF CAST IRON TEST 


k . BAR MARKED “‘A,”’ NO. 1, NOVEMBER 24, 1903. 
same bar after having been 
expanded by repeated heat ’ Ex pan- , wee 
: . =: Number sion Total ae 
ings and coolings (Figs. 9 of Length since last Exjan- /*Pan- 
; nt Heats Meas sion ae 
ind 10 urement ah 
; ow : ; Inches Inches Inches  Inenes 
Practical Application of the = Before Heating ........ .. | 143 ES Ee 
. . First Measurement.... 10 Is; °, ’ 07028 
Discoveries. 4 dome 31 $2 4 
Second Measurement.. 5 15.°5 3% 0 o187 
7” question naturally Third Measurement 2 15°5 Ys Y% 0°062 
, | bser Fourth Measurement.. IT 15% 23 0'O199 
hay hese observa e 4 } < 
es, have thes eine! Fifth Measurement... 8 151! ' 23 0'023 
t iny practical value’ | Sixth Measurement. 4 15% , I,’ 0°046 
, ild seem, perhaps, at Seventh Measurement 5 1533 1; 0°0187 
ee Eighth Measurement.. I 16,1 5, inn 0'0937 
{ rs Oo ‘e ha 1e = 7: I = sa - 
e lirst glance ee : eels Ninth Measurement... 4 16. 13% 0'0234 
crease in strength of cast 
due to the heat treat Note.—This bar is one of the regular test bars cast from first of heat 
: : ? paid of November 24, 1903. Measured 14 *3-in. long when cast and yielded a 
ent would limit the field total expansion for 50 heats of 1%¢ in. per 15 inches, or at the rate of 0°0275 
of usefulness of the expan inches per heat. 
process, and even that 
t y remain a mere scien rABLE II, RESULTS OF EXPERIMENTAL HEATINGS OF CAST IRON TES1 
{ curiosity. BAR MARKED “C,”’ NO. 2, NOVEMBER 24, 1903. 
\ little reflection — will E 
: ; {xpan ae 
wever, show a= loss. in Num sion Total — 
1 ber of Length since last E xp: ‘seekateeet 
reneth, up to, or even more ie aan M pnd cy tong ie “¥ 
‘ 1 gta: eat 
than, 30 percent, 1S entirely ment 
negligible in many cases, and ; Inches Inches Inches Inches 
ae ‘nteresting First Measurement........ IO 12 3 O'O19 
os : Second Measurement.. 5 12\ A O'O125 
ract1 “ations c : rite A re: Sy" 
practical application si Third Measurement...... 2 123% % % 0'062 
been made of this discovery. Fourth Measurement..... 11 12; ; é, 0 O17 
\s a proof of this, I now Fifth Measurement....... © 12j Ys ia o’o1st 
seine aien Sixth Measurement........ 4 12% i % O'oLst 
omer or your eXa atio : ; / i 
’ cor you ; Seventh Measurement.... I 12} . 0'062 
a cast iron pattern of a pin  Kighth Measurement..... 8 13 . I 0°0077 


cam lever” made for a new : iF , ; ; 
Note.—This bar isa regular test bar with chilled ends cut off, and meas 
ured exactly 12 inches long before treatment. Middle of heat of Novem- 
1 xr 24, 1903. Total expansion for forty-nine heats is 1 inch per foot, or at 
ol we as been put upon _ ber 24, 1903, al ex} | e hee I ot, or a 
U work ha P I I the rate of 0'0204 inches per heat. 


machine Some expensive 


1 
it. as well as upon a duph 
cate, the pattern having been 
TABLETII, RESULTS OF EXPERIMENTAL HEATINGS OF CAST IRON TEST BAR 


made in two parts. When - 
MARKED “E,”’ NO.3. NOVEMBER 24, 1903. 


this “split pattern’ was 
. e - y ‘ ?. 

nearly finished it was found ' Expan- Rate of 
lear) Num- _ sion Total . Expan- 
that an error had been made berof Length since last Expan- sion 
ee : Heats Measure-_ sion per 

and both halves were ™% inch ment Heat 
too short and 3-32 inch too F ’ Inches Inches Inches Inches 
narrow. The operator of the Before Heating. ....<.65 <i) sssseses RAPE | ccuctsacee<|secgvcess} aesnemsaes 
> ’ +ir Measure » eee 63 11 11 ‘nT 
Miheieiinn tivneee tan First Measurement.... IO 14% 4 +e 1} O’or7I 
eee Second Measurement .... 5 151/, 4 \4 0°0186 
skilfully expanded both cast- ‘Third Measurement... 2 155° 3 ‘ 0 O156 
ings, without serious warp Fourth Measurement .. II 153} \y 1% 0°0227 
ing, to the required dimen- Fifth Measurement..... 8 153% I t's 0°0031 
Sixth Measurement....... 4 15h} z3 0 039 
da Seventh Measurement.... 5 15% 3, 13 0 0187 
Cut No. 2, Fig. 11, shows Eighth Measurement.... I 1534 1g 13 O'125 
- ‘e ae ire > cl l . er 
a piston of a small pump Ninth Measurement. 4 15}; re I O°O1S5 


which had become worn so NotTe.—This bar is one of the regular test bars from the last of the 

that it was too small in diam- heat of November 24, 1903, and measured 14}3 inches when cast. It 
he oe ; . yielded a total expansion for fifty heats of 1 inch per 15 inches, or at the 

eter for further use; this : hee 

rate of ‘02 per heat. 


scrapped casting was rescued 














ing tram 
(BLE IV, RESULTS OF EXPERIMENTAL HEATINGS OF STEEL BARS, SOF 
] ; 
STEEL, TOOL STEEL, CAST STEEL AND WROUGHT IRON, petied 
ane ere rorms S 
n~\Gawai .| & a 
a» Gace + Total 
rr 33 ess Contraction W 
=U Set gue og) the Y 
Material. ~O\Gm| S34 5\'a 
~. > ~ . 
am Ss co gis per per cast 2 
a z , S = & foot heat 
“ize|~ W rk ( 
~ | : SOM¢ rT 
In In In In In In In In tas 
Soft Steel Bar Marked No. 2... ........ 12 40 23 603 O°I25 0°002 onger, tl 
ool Steel Bar Marked No. 3.. .... I2 25 259 0°023 O°O00S ; iple 
{ \ ii} 
y s s fad t 
Wrought [rom Bar No. 4... ........... I2 2 25 0°035 O'OOI2 
4 co 
Piece of Cast Steel Test Bar Test- / ~ . 
4 P 4 tm QO 1O I O'OO 3X! . 
d for Tensile Strength \ ero 24 ( 
i 
| | _—_ +] 
) for experiment qd i was formed exposed to the g ( 
re commencing to enlarge the piston that foregoing test x 
polished end (having tive grooves) was not expand undet h 
YOO cl ice Yr S1Z¢ | enclosed the p ste pt d te have stec ( 
pied oO ron pip and heated 1t Ve 1mmes p tte to repl < the 
on remeasuring it was found t ve d it is expected { 
ased TOOO  111¢  ¢ meter, OF more Orig shape d ( 
sevel nes the amount re ed to bring gratings do 
» to the original s Phe pie re SHOWS rue or tlames. there w 
piston st as it was taken from the burning or s eg off ot 
itter having hee l expand 1 by eat know W iether ( t ste 
( No. 3 shows an ber of small castings been substituted for cast 
ling a turned pulley, a gear-wheel blank, x would cause the 
cast iron rings and bushings, which lhe facts are presente 
e been expanded in the same manner, to tative form with thi pr 
er with companion pieces cut from the the new observation 
ings before expansion ie first time in their p 
Cut No, 4 shows a pattern for a casting in t development will suff 
led to be used as a protective grating to cuss from experts, ar 
laid upon the floor of a core oven over the suggestions for new lit 
we as to other practical 
: j ; 
Cut No. 5 shows this same pattern, and in principles 
nt of it is placed a casting made therefrom 
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BY E. H. POWELI 

are times whe s very desirable t 
casting that shall be of comparatively 
ind yet have one small spot as hard as 
poss ble Phe tt casting 1s desired 
it 1s more easily d Che iron 
isier in making ‘ isting and the 
itself is tougl or and not so 
the casting n ¢ n some severe 
a certain p n has n suf 
resisting quality le the piece to 
ily perform its duty he method of 
ne shop is to make the part of steel 
en it the soft g with tapped 
1 screw eal some her machine 


ich has been in use several months, and 
been heated and cooled many times. ‘The 
ting was simply laid upon the floor of the 
oven over the flue and not fastened in make a 
Way lhe bars in the center of the casting — soft iron 
e heated by direct radiation from an an ster f 
cite fire about ten feet below the casting, ) 1S¢ 
were, therefore, far removed from the lows e; 
mes The outside framework and the ends isting 
the bars resting on the floor were protected brittle 
m direct radiation of heat, and consequently But if 
uned comparatively cool vork 
he heated portion of the bars increased in ficient 
nical dimensions, just as the test bars have successt 
e under similar circumstances, and as the the m 
s could not grow in the direction of their ind fas 
eth, being held in place by the non-expand Ole al 


CASTING IRON AROUND STEEL. 


they were com- 
ike the curved 
wn in the picture. 
be observed that 
de frame of the 
ches the frame 














































}1 


he pattern, but 


bars, having the 
have grown 


eft-hand bar, for 


from about 22 
gina ly cast, to 
s in length, and 


ncreased great 
the 
‘at \s 


ess 1 parts 


the 


that steel bars do 
tions, it 1s pro 

9s de from this 
1 iron castings, 


will retain their 


\s 


with 


ly 
ntact the 
tendency to 


h 


do not 


ive ever 


whether the 
] 


pid 


destruction 


in this ten 


expectation that 


en publicly for 
dvanced Stave 
call forth dis 
1 , 


d, perhaps, to 
of investigation, as 
the 


itions of 
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tthod of like nature This is very good the surface and facilitate the union of the 














Vort ne l I v 
] ] ] ' st ] Te Peal « . 7 ’ . 
far as it goes, but there are places where and steel. Successful work has, however, be 
} ri ] t Pay + oc } +t t nN 11¢ ] - 11cf } 
» do this as satisfactorily as it car done without tinning, but there must be 
e by the method of casting iron a | good body of iron around the steel in s 
ece eC ocated vh e seve \ ra ( ses 
é le pattern used in making the mold sho 
e he or a rolling barrel was designed have a projection to make a print 3 inches 
ind used on wet bat liameter and 5 inches deep where the tru 
l rels, where acid 1s nion is to come. The steel pin is firmly be 
\ introduced with wat in this hole, being careful to have it the prop 
i \ 1 1 1 , | , "1 , 
\ eT na sand TO! height so that there will be inch to gil 
\ clieal iw casting 11¢ I rr Vel t when Cast his he id ( 
\ leral } t ] ] ] ] 
where conside t e pin down, to good advat 
sit +] ’ f.a]] ’ } 
- press r¢ T¢ > Ul (| Carerully VC ¢ ( 
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TRADE OUTLOOK. 


(he market conditions have not shown any 
general imptfovement during the past month 
\s in the previous month no two weeks have 
been exactly alike, some showing a slight in 
crease and others a slight decrease in the de 
mand for iron and corresponding fluctuations 
of price In general it may be said that the 
railroads are not contracting for new material 
as freely as could be hoped, though a number 
of large rail orders are reported as having been 
placed and eventually this will lead to orders 
along other lines., 

he demand for iron from the pipe foun- 
dries seems to be fairly steady and quite large 
tonnages are taken, though at a low price. 
Large contracts for pipe have been let by cities 
in different parts of the country 

he Southern iron producers attempted to 
hold the price of No. 2 foundry iron at $10 per 
ton, but now after two months, they have ap- 
parently given up the attempt, as No. 2 iron is 
quoted as low as $9.25 Birmingham, with a 
probability that large orders from desirable 
parties would be taken at a still lower figure 
lhe Southern furnaces are showing more dis 
position to compete with the Northern pro- 
ducers again. The Central Western furnaces, 
competing among themselves, have quoted $12 
at the furnace on particularly desirable tonnage, 
though some sellers are still holding for $12.50. 
One large radiator manufacturing company has 
purchased several thousand tons of foundry 
iron, the order being divided among Northern 


furnaces 


It is stated that some melters who bought 
heavily during December are now willing to 
dispose of a portion of the iron purchased, and 
this tends to weaken the market in some locali 
ties. On the other hand, the furnaces hav: 
succeeded in readjusting costs to some extent 
and many of them are now anxious to work 
their stock of ore on hand up into pig iron 
in order that they may turn it into cash. Sey 
eral additional furnaces have gone into blast 

The labor conditions throughout the country 
still remain somewhat unsettled. The wage 
agreements in Buffalo and Indianapolis have 
expired and no new agreement has been made 
the wage agreement in Cleveland will expir 
March 17. 
are now much nearer the minimum than they 


Wages of the most skilled molders 


have been in the past and many are working 
for the minimum, while a large number are still 
idle. As the spring opens up, however, it 1s 
to be hoped that conditions will brighten con 
siderably. One factor that has tended to greatly 
reduce the output during the past month has 
been the intensely cold weather, as this has re 
sulted in freight blockades on the railroads 
which have forced some blast furnaces to bank 
their fires and some melters to suspend opera 
tions on account of lack of coke. Then, too, 
all outside work has been stopped in many lo 
While this 


has tended to reduce the output and interfer 


calities for the past two months 


with operations seriously thus far, it should 
tend to an increased activity as spring opens 
up. One hopeful feature in the market is the 
fact that the English markets both for pig iron 
and finished materials show a gradual strength 


ening. 


RECENT DISCOVERIES IN CAST IRON. 


The paper by Alex. E. Outerbridge Jr., which 
was read before the Franklin Institute recently 
and which is printed in another part of this 
isste, is certainly a very striking instance of a 
case in which a man takes facts already par 
tially known and by working them out care 
fully arrives at an important discovery. 


For years. some of the facts mentioned by 
\Ir. Outerbridge have been known, but no one 
had any idea of the extent to which they could 
be carried. All are familiar with the extreme 
buckling which frequently occurs in furnace 


plates and other cast iron when exposed to 
heat. In the discussion of this paper before the 


\. 1. M. E. a number of interesting points were 


brought out. One party mentioned the fact 














facturing cannon shot and that frequently 
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that during the Civil War a company was man 


ya 


hot would be too small to pass inspection, but 


they would then take it back into th 
wks, heat it up and allow it to cool two or 
ree times, return it to the inspector, and it 
\nother 


mentioned the fact that machinists have 


ld be found plenty large enough 


known that steel and wrought iron shrink 
chtly on being heated and cooled and have 
d this means for reducing the interna 
meter of collars which had been bored 
ehtly too large, thus making them fit 
perly. 

certainly seems as though 


knowledge of 


e facts would be of great use in many 


up the investigation of cast iron 
few years we will be able to under 


nature and structure much better than at 


ent Such investigators as Mr. Outet 
Ige certainly deserve the thanks of 
lsymen. 
connection with this paper, the report of 


sub-committee of the 


ttee of Science 


e report details the facts concerning the 
er investigations of Mr, Outerbridge in the 
ecular structure of cast tron, particularly 


the causes of 


structure of cast iron under heat t1 
Mr. QOuterbridge’s observation 


ecting the growth of cast iron by repeated 
nealings, as presented in his latest paper, are 


iewed in the report of the sub-committee, 


ch concludes with the following recogni 


of his work: “In view of Mr. Outer 
ges long-continued and thorough investi 


ions into these hitherto unobserved prop 


ties of cast iron, the wide recognition his 


coveries have received here and abroad. and 
immense value of these discoveries to the 


vanical world, the Elhott Cresson Medal 


| 


-] 


warded to him” Vhos. B. Conrad an 


hert Job constitute the sub-committee 


n a note to the /ron Trade Review, re 
ved since his paper was read before the 
tute, Mr. Outerbridge mentions the fine 
in and smooth appearance of the machined 
tion of a cast iron bar (the one marked 
I in cut No. 2 accompanying the paper), 


*h | 
nl 


ich has now expanded 46 per cent in volume 
ler the treatment in 39 heatings. The last 
heatings at 1,450 deg. Fahr. gave no per 
nent expansion 


PIG IRON PRODUCTION IN 1903. 





The following is taket from the sta 
tistics of pig ction in the 
| nited States | O03 ~ og ered bv the 
(Ame in lro 1 he \ss i n t irect 
ep t be g ( very blast tur 
nace in the ¢ yroduction of 
ig rol 1903 Vv 18,009,252 gross tons 
gainst 17,821,30 02, 15,878,354 tons 
n I9QOI, 13,769,242 S OO, 13,020,703 ns 

189g, a 11,773,934 1808 he fol 

wing table gives é \ y p duction 

f pig iron in the las ears, in gross 
tons 

1900, 1901 1902, 1903. 

First half 7,642,569 1,674.61 8.808, 574 9,707 367 

Second half...6,146,673 8,203,741 8,301 885 

13,789,242 T5.NT8,354 17,821,307 18,009,252 

The production of 1903 was 187,945 tons in 
xces f that of 1902 e production in 
( } jO5,482 1 ess 
1 om n e firs very ore f 

é y] \ T 
rece lente 4 s re hee: n { 
¢ ke } Oo tb \ ) om that 
nonth until the en f tl here was a 
( lv ¢ ne D es | | wever, 
intil Octol ] p ean to decline 

idly, and there w o7 e de e in 
November and De t 

he product g n in 1903 
vas 504,575 Q 378,504 n 1902 
il d 200, 17 ( A lue yn ( f 
nixed 1 | g n 1903 was 
)27 Ss, a le lf of the year 
n \W nsin and W 9 iainst 11,665 
ns in 1902, 23,2904 tons in 1901, and 44,608 

S nm raQ0o 

I'he *ks of pig \ ere unsold in 
the hands of manuf é which were un- 
ler their control in w int vards and else 
vhere at the close of 1903, and were not in 
tended for their own consumption, amounted 
0 591,438 tons, agait 6, 301 ns on June 
30, 1903, and 49,951 tons on Dec. 31, 1902 

he production of Bessemer and low-phos 
hhorus pig iron in 1903 was 9,989,908 tons, 
gainst 10,393,168 tor 1902. The produc- 
ion of basic pig iron in 1903 was 2,040,726 


tons, against 2,038,590 1g02 and 1,448, 
850 tons in IQOT The production of spiegel 
eisen and ferro-manganese in 1903 was 192, 
661 tons, against 212,981 s in 1902 and 


291,401 tons in I9QO! 


The Royal Gas Stove Co., of Royersford, 


Pa., are enlarging their foundr 
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A SIMPLE MOLDING MACHINE. 


t molding machines are more or less 


SO 


licated and the majority of them are 


vy that they require some kind of perma 
t stand or support. In most cases the strip 
x plate and pattern are only a small portion 


The accom 


ion shows a molding mach 


the mechanism of the machine. 


lustrat ine 


ich is certainly about as simple as it is pos 


1 14 


make it. Jt consists of two plates held 


n by guide pins and stops which 


movement of the plates. The patter 


tired to the upper plate and the lower one 
tripping pl ite lhe two plates ire 
mtact with each other, thus allow 


project from the 


stripping 


e. [In this position they are turned with t 
tlern up, the part ot he tlask placed over 
( und the mold rammed, struck off and 
lled ove lhe molder then simply takes hold 

the handle of the pattern plate and lifts the 


device off. The first few 


— 








A SIMPLE MOLDING MACHINE, 
! it of. the handle serve to draw the 
tern from the sand through the | 
plate lhe imiting screws ( 
( n contact with thei Stop 
the stripping plate off from the flask 
separate plates ive to be ranged 
Tr COpe and drag but the device is exceedingly 
ple and has the advantage that only the 
m amount of floor space is required for 
St The stripping plate and pattern plates 
no more expensive than for many forms 
otding n t the same time there 
. rg money tied up a 
x pK e machine This device is ma fac 
by Harris & Co., of Chicago 
The Mayville Specialty Mig. Co. ot A 


e, Wis., has been incorporated with a capital 
f $7,000 to conduct a genera 
business 
B. Owen, B. J 
William Weiss 
Gobeill 


uundry 


I, 
ihe 


SUC 


Sarda 


ch a way that t 





1 having a penny inserted 1n th 


he words “one cent’ 


mn its face read as part of the advertisement 


he other was in the form of a comic valenti1 


being 

statement as 
Being reques 
iow to figure 

down the ¢ 

in Figs. Ia 

they can | 

bu il 


Phe first thing t 


a picture of 


the Gobeille owl and a shot 


to how to be wise. 


WEIGHTS FOR HOLDING DOWN. 


oTa\ 

n iron, 
this 1 
€ OF i 


I il Wwe a cope 
, , : ; : 
clamp down, but ais 1 core tO K 
ged. If any one desires to obtain an « 
loe t h { nein! 
K1l Viedge O 11¢ p cipies 
in weighting down cores, he can try 
9 expe men 
MA pis f board and dt a wire s 
t surface near each end, and then w1 
ke in each hand, place the board on 
( he water Now try to p 
lown into and under the water. | 
s you W find that it is necess 
e some wel on the spikes and tl 
vi press board into the water 
e point of submerging it, the more 
\ ave to exert. When you have g 
é ipper sur } 
\ you will takes 
e, 1f \ 
\ the surf; re 
eres Ss 
] ; ] = | ‘ 
ile las Welgill and as you § 1K ( 

u are displacing a corresponding \ 1 
ite WI Cl the b ird Is W \ nae \ 
still have only its volume displaced 
er how deep you carry it below th 
e,5 will still have only this volu 

il wi 
fhe amount of weight necessary to to 
| 1 wsndar 7 tar 1] ] the nim) 
e board under le Waler Willi De the num 
f pounds of water that the board displac 
s weigh f the board In o 


1 1: 
ve appliec 


Iten 


it, Wwe must weight or clam] 


id 2 





BY THOS. D. WEST. 


article 
to he 


ted to write a short 


the weight necessary 


xpe and core of the mold shovy 
nd 2, I will so state the rules tl 


{not only to this special 


so to other similar work. 


o be taken into considerat 


metal, like other fluids, wat 


will float anything having a 


an itself. Sand being light 


turally float upon its surf 


ason, if we wish to submerg 
old down a cope with molten me 


have not only 
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rds, if you could have a body of water just Whatever part of a core may be held in a 


shape and size of the board an] then weigh print, or not submerged within the iron, is 





water, and from this deduct the weight not to be figured as part of the v dis 
he board, you would have just the fore: place vy the ¢ é 1S 
soht arec ear + hald thea ] Pare | ] ) ‘ rt F +} ] ] on ye } 1 ] ] 1 
veignt necessary to hoid the board down part he dead weg leducted trom 
the water. Once the board was undet the weight of iron equal to the volume of the 
vater, it would require practically no more — portion of the core submerged 
hold it there | 1 7-202 s | han water 
e only difference in holding down a core figurin Q ght 1 ssary to hold 
en metal and the b in water is the ( es gS nd 2 we must 
*% 
' ! 
J 
/ 
/ 
Y 
Pa 
A 
a 
at 
a 
— 
r 1 ft re ¢ \ ¢ e " t he 
a , 
1 aiso oO le board ( € I 2 est rom 
I tl rd and ¢ \ er yi ‘ O1Ve 7.425 cub 
» ( S ( Or the \ I ret S 1 } < 1C 
t S nerge 1n me n, Vy vO r t r ‘ words 


le in cubic 


h would I s by 4 and call it the weight in pounds. 





the weight necessary to keep the core at Of course when figuring the wei 


Oi Castings 








depth under the surface of the iron the more accurate figure should be used. A 





merge 


we m 


11 


rammed 


Deducti 


of iron 
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equal to the part of the core sub of cores are more complex than any other pa 


1 would weigh 1,856 pounds. Krom this of the figuring and require careful thought 

ust deduct the weight of the core, allow be sure that no error is made. The underlyin 
ig 100 pounds per cubic foot as the weight of | principles of this can be made very clear 
sand his is equal to 425 pounds the reader will return to the example of s 

ig this weight from the weight pre ing the board and imagine that instead of usi 

















viously found, leaves 1,431 pounds as_ the the spikes to submerge it a piece of stove | 
weight necessary to hold down the core Phis was used and that this stove pipe was att 
supposing the core to be wholly submerged to the center of the board in such a mam 
It will be noticed, however, that in the fig that no water could find its way in between 
es shown there is a small portion of the top two. The amount of weight necessary to 
re which not covered with iron, and the merge the board up to the time that the b 
ur f the metal under the bottom of the was wholly under water would be exactly 
re covering an area equal to this opening in same as when using the spikes, but if, afte 
e top has a tendency to lift the core up beard is entirely submerged, we continue 
f 
s_ Sprue Section through 4A Sprue s 
: . 
. Grecnw Sand 
ba i 1 
© \ \ 
y } 
. ) 
“< ; | 
. 
“Dry Sand: Core 
. 1 
=~ wn 
~ 
i Foundr 
36 Diam. 
24 Diam, 
Fig.2. 
Hence, in addition to the above weight, we force it under the water by means of the 
ist add a weight equal to a body of iron pipe, we will have to displace a volume of w 
he same size as the body of sand within the equal to the stove pipe, and hence have to « 
nes H-T and extending down to the point an additional force or use more weight, w 
W, minus the weight of an equal body of sand will be equal to the volume of water disp! 
Chis is equal to 61 minus 14, which equals 47 _ by the stove pipe. 
rounds Adding to this the weight already he joint between the core and the coy 
und we have a total weight of 1,478 pounds H-T is not submerged and hence we have 
necessary to hold down the core shown in figure this as though it were a solid col 
hig. 2. The reason that we have to figure the extending down to point W, minus the w 
entire volume contained between lines H and of the sand. Had the core come in contact 
I’ down to the point W is that the pressure of — the cope all around and out as far as lines \ 
he iron acts from a point level with the top we would then have to add more weight t 
f the pouring gates S § 1,431 pounds in order to overcome the lat 
he questions involved in the allowances uncovered top area This additional we 
necessary to be made for the submerged parts would be equal to the cubic contents of 











nc 


in 
n 


[ 


) 


l 











ind the height of the pouring g: 


lditional weight necessary to 


the dotted lines X X, and extend 


g up to the pouring gates S S, divided by 


four and deducting the weight of an equal vol 


1e of sand. If the diameter were 24 inches 


te 6% inches, 


additional 


shown, we would then have an 
ight of 2,205 pounds minus 510 pounds, 
lich equals 1,695 pounds, to be added to 1,431 


younds in order to hold the core down 


Returning to the case of the mold as it 1s 


tually shown in Fig. 2, after we have fig 


to hold 
ywn the core it will be necessary to figure the 
hold 


take 


ed the amount of weight necessary 


down the 
In this case we should the area of 
at Y Y, which 


inches in diameter, and multiply thi 


pe 
e dotted lines is shown to be 
Ss area by 
“one hich is equal 
cope, which 1s equal 
of 


e depth of the cheek and 
1334 


inches, 


inches. This gives a total 13,997 
bie 


itely 3, 


dividing 4 gives approxi 


500 pounds, as the weight necessary to 


Id down the cope. Adding this to 1,431 
uunds necessary to hold down the core, we 


ve a weight of 4,931 pounds as necessary té 
ld down both cope and core while pouring 


mold 


If we wanted to figure the matter to a very 
e point, we should deduct the weight of the 
pe from the above figure, but as we should 


ways have a little more weight than just the 


found so as to operate against momen 


m pressure or which comes upon 


} 


» mold at the moment s filled, we have not 
ne so. It is a good practice in figuring the 
ight of molds to allow the weight of the 
pe as extra weight to overcome any unex 

ed strain on the mold For those who 





d like make exact calculations, it 1s only 
essary to w 100 pounds per « c foo 
r the weight of the cope and deduct this 
n the ove total weight to obtain the ex 

weight necessary to overcome the pressure 


CARBON IN IRON AND STEEL.* 


BY HERBERT E, FIELD, ANSONIA, CONN. 


of 


arly compli- 


n and action 


—- 1 1 
pecause one has to <¢ iso, 


4 


many 


Paper read before the American Institute of Mining 
gineers, Oct., 1908, at New York. 


The FOUNDRY 





contemporaneous reactions foreign to the one 
under investigation. Great difficulty is expe- 
rienced in studying ie melted state, 
or during its various treatments in a solid con- 
dition, hence such an inquiry must be confined 
chiefly to a study of the original substance, of 
the conditions surroun 


ling its treatment, and of 
From a of 


we must form 


he finished product knowledge 


these three th our own con 
the 
‘h as it is impossible 


take 
of 


lace during 


Cciusit 
transition-period. 


o determine the which place 
in iron during the various pr treat- 


the 


cesses 


and alteration, we are forced into 


field of theory for an explanation of many of 


the phenomena 


\ recapitu 


ized properties 





and of the conditions in 


which they exist in iron and steel, may be use 


iscussion of the 


Chemically pure iron is soft, malleable and 
isily welded It int e hardened or tem 
pered, as these terms are understood in relation 
oO ste In conta vitl lagnet, it becomes 
magnetic, but loses this property when the 
magnet is removed. It is unfitted for castings 

unt of its lack « uidity Those prop- 
erties of iron which rend t valuable as a 
commercial product must, therefore, be pri- 
narily due foreign substances contained in 

r n; and the great variety of these proper- 

es 1s attained by changes in the amount and 
n e of these impurities, and by the physical 

eatment of the \ contains them. 

Che following properties of carbon make it 
1 prominent factor in iron and steel. It is a 
non-meta It is very e and has not been 
nelted, ev when subye to the highest 
attainable temperature t occurs in three dif- 
ferent forms or modifi s. It is believed 
to have a molecule containing a large number 

r atoms. 

If we bring carbon it ntact with molten 

on e iron may be t as a solvent 

nd t dissolve the irb 

Carbon may be preset solid iron and 


steel in any or all of four conditi which 





have been calle leo 1 n, carbide 

carbon, temper-carbon and iphite carbon 
Hardening-Carbon is the form of carbon in 
hardened steel. It is also a prominent con- 
1ent in ch n it be separated 
1e iron in this fo y a direct study 

f its character is thus impossible 

The study of its effect on iron is most in- 
teresting. It hardens n in a striking man- 
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-, the degree of hardness being proportional 
o the amount of hardening-carbon present. 
When iron containing this form of carbon is 
treated with acids, the carbon unites with the 
hydrogen of the acid, forming volatile hydro- 
carbons. ‘This action of acids upon hardening- 
-arbon indicates either that there is a com- 
pound of iron and carbons which is broken up 
by the action of the acid, the carbon being left 
in the nascent condition to unite with the 
hydrogen of the acid, or that the carbon is in a 
state of sufficiently minute subdivision to be 
icted upon by the acid directly. This question 
will be further discussed under the head of 
“Theories.” 

Carbide-Carbon is carbon existing in a defi- 
nite compound with iron, which can be sepa- 
rated and studied independently. This form of 
carbon predominates in unhardened steel, and 
occurs, to a greater or less degree, in all com- 
mercial forms of iron in which carbon plays an 


important part. 


If steel containing carbon is 
heated nearly to the melting-point and then 
allowed to cool slowly, the temperature de- 
creases uniformly until it reaches about 700 de- 
grees C. Below this point the fall in temper- 
ature is retarded by an evolution of heat due 
to the formation of a carbide of iron(FeC). 
lhe more slowly the steel cools below 700 de- 
grees the greater is the amount of this carbide 
formed, and hence the greater the amount of 
heat evolved and the retardation in the rate 
of cooling. If the steel is again heated,, the car- 
bide disappears at a temperature slightly above 
at at which it appeared in the process of 
cooling. This carbide is evenly distributea 
through the whole mass, and is of itself an in- 
tensely hard compound, and non-magnetic. If 
we dissolve iron containing it in cold, dilute 
hydrochloric or sulphuric acid, the carbide re- 
mains in the form of a grayish-black powder 
which, under the microscope, shows a silvery 
luster. It takes fire readily when heated; and 
I have frequently had a sufficient explosion, 
when determining it, to force the top from my 
combustion-crucible with a noise audible for 
some distance. The instability of the com- 
pound makes its accurate determination diffi- 
cult. Ledebur, by treating steel with very 
dilute sulphuric acid, obtained a compound 
with a composition of 92.8 percent iron and 7.2 
In a series of determinations 
performed on a sample of chilled iron, I 


percent carbon 


ybtained by treatment with dilute hydrochloric 
acid a residue which gave, upon analysis, re- 
sults somewhat lower in carbon than those of 
Ledebur. These results vere not very con- 


cordant, by reason of the fact that hydrochloric 
acid is apt to decompose the carbide partially, 
especially if heat is generated by the reaction 
Results obtained by treating the same sample 
in a flask closed with a Bunsen valve, and 
using very dilute hydrochloric acid, were quite 
concordant, and very close to those of Ledebur. 

Temper-Carbon.—This form of carbon ex- 
isting in iron would be more familiar to the 
metallurgical world had it been named anneal 
ing-carbon, since it is obtained in the anneal- 
ing of white iron. Ifa sample of iron, with all 
its carbon in the combined condition, were 
kept for some time at a temperature somewhat 
below its melting-point, there would be formed 
in place of the white iron, a soft gray iron, easy 
to work, strong, and somewhat malleable. In 
fact, it would be the malleable iron of com 
merce. By this process the hardening-carbon 
would be changed to the so-called “temper’ 
condition. If iron containing this form of car 
bon be disolved in acids, the carbon is left be- 
hind in an amorphous condition. 

Graphitic Carbon—If the sample of iro1 
used, as above described, in forming temper 
carbon were heated for a much longer time 
the carbon would continue to unite and form 
groups of carbon-atoms very much larger thar 
the temper-carbon groups. Carbon thus 
grouped resembles in every way, and probably 
is, true graphite. The difference between the 
temper-carbon and graphitic carbon is wholly 
due to a difference in the number of atoms 1 
the molecule. Physically, the graphite has 
crystalline appearance, but otherwise it gen 
erally resembles temper-carbon. There is ni 
definite line separating these two forms of car 
bon. 

Carbon and Iron. 


When pure iron is heated to the highest tem 
perature attainable it will dissolve, approxi 
mately, 6.67 percent of carbon. If iron satu 
rated with this proportion of carbon be cooled, 
the ability of the iron to hold carbon in solu 
tion decreases with the decrease of tem 
perature, and the carbon begins to separate 
out as temper-carbon or graphite. The slower 
the cooling, the more complete is the separa 
tion of the carbon, and the more complete its 
development into graphite. As the graphite 
separates, the heat previously rendered latent 
in the solution of the carbon is given up. This 
liberated heat prolongs the cooling of the iron 
and thus helps to produce more graphite. N« 
all the carbon will be found as graphite o 
temper-carbon, for in passing the degrees be 




















“TRE FOUNDRY 21 


w 700 degrees C., some of it will unite with 
he iron as carbide-carbon, while some will re- 
ain as hardening-carbon. The proportion of 
ich kind of carbon present will depend upon 
e rate of cooling. As has been remarked 
bove, there is probably no definite line sepa- 
ting temper- from graphitic carbon The 
me may be said of hardening- and temper- 
rbon. It is the custom to regard what will dis- 
lve in boiling acids as hardening- and car- 
le-carbon, and what is left behind as tem 
and graphitic carbon. But the most care- 

ful chemists have found that the amount o 


f 
temper- and graphitic carbon thus determined 


varies with the strength of acid used. —Tem- 
per-carbon and graphitic carbon are believed 
to differ only in number of atoms to the 
molecule; and the same will be found to be 

e in regard to hardening-carbon and tem- 
per-carbon. The difference, then, between 
these forms of carbon lies wholly in the com 


plexity of the carbon-grouping. The harden- 


| } 
ng-carbon has the simpler grouping, while 
of the graphitic carbon is the more com- 
plex. The more complex the molecule, the 
stronger will be the required action of the acid 
which breaks it up, until a point i, reached at 
which the carbon-grouping is unaffected by the 
tion of the strongest acids. 
The different properties of iron and steel 
lepend largely upon the amount and the form 
the carbon present in a given product. We 
ire not satisfied to know that certain amounts 
f carbon present in iron produce different 
forms of iron or steel. We desire to know 


why this is so; and the nature of th 


a 


problem 


shows at the outset that we must have recourse 


o theory for its solution 


Theories. 


he atomic theory regards matter as com- 
posed of infinitely small particles, called atoms, 
which are united to form molecules. The mat- 
ter which our senses appreciate is produced by 
the aggregation of an innumerable number of 


tl These atoms and molecules 


ese molecules. 
ire in a perpetual state of motion, but always 
ccupy a definite position in relation to each 
other 

he element iron, as well as the rest of the 
called true metals, is considered as having 
one atom to the molecule. If we heat iron, 
motion of its atoms becomes greater and 
r attraction for each other less, until, 
lly, their coherence is so far overcome that 


iron melts. In this state the individual 


particles are able to move freely about one 
another, but their coherence has not been com- 
pletely destroyed. When iron is far below the 
melting-point, a definite amount of heat is nec- 
essary to produce a certain rise in temperature 
for each unit by weight of the iron. This 
amount is, approximately, the same for each 
degree of rise in temperature, until the iron 
bove that point, the amount 
of heat necessary to raise the temperature of 
the iron one degree becomes greater and 


begins to soften. 


greater until the iron melts. This extra amount 
of heat produces no perceptible rise in tem- 
perature. It is absorbed by the iron and be- 
comes, in fact, latent heat. The heat so ab- 
sorbed serves to give a greater motion to the 
atoms, and thus being converted into motion 

| When the 


‘on solidifies, this motion is again transformed 


iS no longer percept! le as heat 


into heat, which prolongs the cooling of the 
iron. When sufficient heat has been applied to 
the iron to melt it, it becomes a liquid, and as 
such is subject to the laws which govern 
liquids. In a liquid the particles are free to 
move around and about one another, but their 
coherence has not been completely overcome. 
\ liquid is ‘capable of dissolving many sub- 
stances, and iron in a liquid state acts as a 
solvent, and as such follows the laws govern- 
ing solutions. It is upon the substances thus 
lissolved by iron, and existing in it as impuri- 
ties, that the commercial value of the iron de- 
pends. There are a number of these dissolved 
substances, each playing its part in the for- 
mation of the varying conditions of commer- 
cial iron. The most important, in fact, the all- 
important, substance is carbon. When the 
solid carbon comes in contact with the melted 
iron, the transmitted heat from the iron gives 
to the carbon particles an increased motion, 
and the particles of iron gradually force their 
way among the particles of carbon, and the 
structure of the carbon is broken up. As the 
iron particles mix more and more with those of 
the carbon, the coherence of the carbon parti- 
cles is finally overcome, and they move freely 
about with the iron particles. It must be re- 
membered, however, that the attraction of these 
particles of carbon for each other still exists, 
ilthough held in abeyance by the motion of the 
iron particles, and as soon as the heat is 
lessened, and the motion of the particles sub- 


1 


he particles of carbon will tend to re- 


‘de 
sides, t 


unite with each other. Heat was rendered 
latent in overcoming their coherence, and heat 
3 


P . ; ‘ 
will be given up when they re-unite. 





hat condition; that it will 


e writer 
ri ¢ leat 
decom] 
° Sans 
g p int 
in the 
as the causes remain 
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e Atomic Carbon Theory. 

holds that this combined action 
and the molten iron upon the car- 
dissociates the carbon 


OSes or 

ts atoms; that the carbon will re 

lissociated condition only as long 

active which forced it in- 

return to its 

as soon as those causes are re- 
} 


moved, unless prevented by some obstacle. In- 


ismucn as ¢ 
e dissocia 


1 


mbined in 


be no 


cles to re-unit 


In 
thev were be 
Lit \ iC UM 


1771 


the atom 

P 
yioses of 
1olten ir 


tion of the carbon structure by tl 


-onsiderable time is necessary tor 


+} 


~ 


e 


fluence of the heat and iron, if 


uld be immediately removed there 


opportunity for the carbon parti- 
te, but that they would be held by 
the form and position in which 
fore the heat was removed, namely, 
ec condition. Let us imagine, for 


} 


illustration, that the temperature 


on containing carbon could be in- 


‘ed, and the molten iron be changed 


temperature that there 


iow 1n 


could be no change in the condition of the car- 


x t e 
7 
I car 
yi€ WwW 
no A th 
rh Ww 
\\ oC x 
r S 
¢ + 





on ceased, 


bon, being so 


molten condition the particles of 
‘-bon were in very rapid motion, 
e in and about one another, but 


at was instantly removed, this free- 


and the particles of iron 
thoroughly inter- 
each other from re- 


respective atoms, and the 


uld prevent 


their 


uld remain in the atomic condition. 


reviously that if the carbon 


I 
broken up heat would be rendered 


hat when the atoms re-united this 


be given up. If our supposition, 


rbon in our rapidly chilled iron was 


he atomic state, is correct, then this carbon 


he carbon in this 


If it is proved, 


hardened state 


: retain latent heat, we shall have a 
: gf f that it is in the atomic state. 
s is a fact, has already been proved. 


louble chloride of copper and 


um. an 


with the former 


he heat which was taken up in the « 


re iron under the 


and Hautefeuille have shown that 


ing all its carbon in the hardening 


greater amount of heat, when 


-alorimeter with mercuric chloride, 
same conditions. 
unhardened 


solved hardened and 


] am- 
found a greater evolution of 


These experiments show 


is” 


the carbon into its atoms was re- 


rt, at least, by the carbon in its 


While it is manifestly impossible in actual 
experience to reduce molten iron instantly to 
nevertheless our im- 


so low a temperature, 


aginary: experiment is sufficiently approxi 


mated by casting iron against chills. Here the 


heat is so rapidly removed that a consid 


erable part of the carbon remains in the s 
called hardening state, which is none other tha: 
the atomic state of our imaginary experiment 

\ second indication that carbon in the hard 
ening condition is really in the atomic state i 
found in the action of acids on iron containin 
this form of carbon. The hydrogen of th 
acids unites with the carbon and forms volatil 
hydrocarbons. Carbon in its normal conditio 
This in 
dicates that carbon in hardened steel must | 


is very inactive in presence of acids. 


in the atomic condition, in order to unite s 
rapidly with the hydrogen. 

A third atom 
theory is found in the manner in which harder 


argument in favor of this 
ing-carbon unites with iron to form the cat 
bide Fe;C, 


form temper-carbon. 


and with atoms of its own kind t 


Let us imagine, for illustration, two bar 


of unhardened steel containing, say, I per cet 
One of these bars is heated to 
It be 
The other is heated t 
a high temperature and slowly cooled, becon 


of carbon. 
high temperature and cooled suddenly. 
comes hardened steel. 
ing thoroughly annealed, all the carbon being 
changed to annealing-carbon or graphite. We 
have now two pieces, one having its carbon in 
the form of hardening carbon, the other co: 
taining only annealing carbon and graphite. | 
both of these bars, whatever carbide existe 
in the first place has been broken up by tl 
high temperature. Now, if the bar of hardens 
steel is gradually heated to about 700 
bide is formed. 


nealed steel 


» a Cal 
On the other hand, if the ar 
is gradually 
formed 


heated, no carbi 


will be In other words; the carb 
in the hardened steel is in a form which read 
ly unites with the iron to form a carbide, while 
the carbon in the annealed bar 
of so 


that the 


is incapab 
uniting 


It will be readily seen, the: 


carbon must be in a peculiar con- 
dition when it is brought to the temperatu 
at which the carbide is formed. Carbon ar 


iron are not sufficiently opposite to have ar 


great attraction for each other: and, if they 
unite, they will most likely do so in the atomic 
condition. When we first heated our samples 
of steel, the carbon was changed to the aton 


condition by the high heat and by the acti: 


s 


When the first bar w 
suddenly cooled, no opportunity was given to 


of the iron particles. 
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carbon to resume the more complex form 


he carbon 1s, therefore, held in t 


mndition in the hardened steel, and is, more 


rm a carbide when the bar is heate f 

stead of plunging the bar into cold water 
have plunged into it a metal bath he l 
700°, t itomic carbon would be ca 





before, for by the sudden drop through the 
grees of temperature at which annealing 


Kes place, the atomic carbon is robbed f the 


portunity to assume the more complex form 


Hence, the carbon arrives at 700° still in its 
mic state, and ready to form a carbide as 
e temperature falls through the degrees 
\ } 


low 700. But once let the iron be kept 
at the temperature at which the atoms of car 
bon unite to form the molecules of temper 


carbon, and the atomic state of the carbon is 





lost, together with its capacity to unite with 
iron; hence, the annealed steel was found quite 
ncapable of producing the carbide when re 
heated. In it the carbon-atoms, combined inte 


+} 


complex molecules, can be changed from their 


nability to form a carbide only by being heated 
a temperature sufficiently high to break up 
complex molecule and secure the atomic 
condition. 
These three proofs confirm the theory that 
the carbon in melted iron and in the hardening 
condition in solid iron is in the atomic state. 


Upon this theory many of the problems whicl 
before seemed insoluble are now readily ex 

I attempted early to applv this tl 
the solution of that much debated question, 


eory 


for the hardness of hardened steel] 


Theories of Hardening. 


[here are at present two theories held by 


two distin groups t scientists to act int 1of 
e hardening of steel. These are the “ yon 
eory’ and the “allotropic theory 


Very briefly, the carbon-theory holds that 


hardness of hardened steel is due 


i€ ) ( 

fact that the carbon exists in a hard state at a 

gh temperature, and that it is retained in this 
state by sudden cooling. Sudden cooling pr 

s the formation of the carbide and retains 


carbon in the cooled steel in the same 
rdening state as that which existed at the 
*h temperature. 
llnte j 

i 


ot! ypic theory declares that the ac 


The al 
n is indirect, and that, above the critical 
nperature, the iron passes spontaneously into 
pecial, strong, hard, brittle, allotropic state, 


ich is unstable below that range, but that 


a 62S fl MASSAL Irom one state to 


another is relatively s he iron may be 


retained in the hard for by sudden cooling. 
| eory 1dn e hardness is de- 
pendent on and proportional to the carbon 
present, and that 1 rbonless iron presents 
nything like the hardn f high-carbon steel 


So many eminent scientists are arrayed on 


ch side of this n as induce the be- 
lief that there must be truth in both views. 
lhe carbon-theory appeals to the mind _ be- 


cause it gives a direct, tangible reason for the 


The chief argument against this 


heory lies in in conceive of 

substance so hard that 1 per cent of it, when 

nixed with 99 per c bstance as soft 

is iron, could produce thi irdness of hard- 
1 steel 


The Writer’s Theory. 


\n exhaustive study of 


nature and ac- 
n of carbon in steel, together with a careful 
mnsideration of the present debated theories, 


1ave led me to believe 1ardness of steel 


must be attributed to the co-operation of three 
listinct causes: first, the hardness of the car- 
yon-atoms; second, the posit he carbon- 
itoms; and, third raction be- 
tween the separate 1 carbor toms 
I The Hardness z=. rbon-Atom.— 
The objection t epting tl as the only 
cause lies, as has been said, not in its nature, 
but in its inadequacy. It is indeed difficult to 
imagine that the sn 1 int of carbon, how- 
ever hard it may be, can serve to harden the 
rge amount of n i But it is evi- 
t tha e pres I i! 1 will 
iterially aid i1 The carbon 
exX1s n ste Ina ite 
f extreme rdn s much 
harder than grap I ‘le that 
liamond is le es which 
e fewer ato ¢ n have 
r I gr iphite lf é re lat if 
bon in steel has an aton grouping even less 
mplex than the diamor t is evident that 
he mere presence of sucl rbon in the steel 


lardening { r of 1 mall influence 


And if, as 1 am thoroughly need, the car 


need be said expian I f thi second 
reason. It assumes that the ms of carbon 
ire much smaller than those of iron, and that 
when the iron is in the molten state these atoms 
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of carbon are thoroughly intermixed with the 
iron. If the iron 
ese atoms of carbon 


atoms of were suddenly 
chilled, th would remain 
between those of the iron and give a denser 
structure to the iron and a greater power to 
resist penetration or abrasion. 

3. The Attraction 
been led by 


Between the Atoms.—I 
conviction of the insuf- 
ficiency of accepted theories to go beyond the 


have 


reasons advanced by advocates of these 
theories, and to search for a cause more potent 
The allotropic 
which seeks to explain the phenomenon 


by assuming the iron to 


than any as yet advanced. 
be in an allotropic 
The 
indicates that 

While some 


form, has two difficulties to overcome. 
that 
iron has a monatomic molecule. 


first is the fact evidence 


allotropic forms are considered to be made up 
by a different arrangement of molecules, these 


3 ] 794] haw : ar ] 
molecules have in each case been composed 


more than one atom. The second is, that if 


) 
the allotropic form is due to a union in some 
this 


exist at a temperature at which the 


unexplained way of carbon with iron, 
union must 
carbon is in the free atomic state. These twe 
considerations render the allotropic theory un- 

to hold 

‘ : 

to the intense hardness of the carbon-atom as 
But 


convinced that the carbon-theory 


tenable, and led me for a long time 


explaining the hardness of hardened steel 
was finally 

I was finally 

presented but 


a fraction of the truth. It states 


a cause, other 


and stronger causes, combining with the mere 


is true; but there must be 


Hence the the- 
forth, which differs from both 
of those described above. 


hardness of the.carbon-atom. 


ory herein set 


lhe law governing solutions threw the first 
matter. 


light upon the The phenomenon of 
carbon passing from a high-carbon steel to a 
piece of low-carbon steel when the two pieces 


are placed side by side and heated to a high 


temperature, but not to the melting-point, led 


me to believe that iron at a high temperature 
follows the laws of 
Why, then, should it 


liquids as to diffusion. 
not, at the same high 
follow the laws in other 


he atomic theory says that a solid 


emperatures, same 
respects ? 


mass is composed of a large number of small 


particles which are in a constant state of 
] 


mo- 


I, Alle 


that these motions are held in a fixed 
relation to each other. In liquids the particles 


to move in and about one another, but 


re 7ree 


he attraction between them still exists. Let 
us apply this to carbon and iron in steel. The 
carbon particle in hardened steel we will sup- 


pose to be held in the atomic state Let the 
steel be heated to a high temperature and these 


carbon-atoms will be in free motion, as is in 
dicated by their passing from one piece of steel 
to another, and by their combining to form an 
nealing-carbon carbide Fe:C. Yet 
there still exists an attraction between these 
particles of carbon. Carbon as it exists unde: 


and the 


natural conditions has a very complex mole 
cule, the attraction between the atoms of whic! 
is so great that heat alone, however high, ha 
At a hig 
temperature, in iron and steel, the heat so in 
creases the motion of the carbon-atoms that th 
particles of iron move freely about with thos 


never succeeded in separating them. 


of the carbon, but do not wholly destroy thei 
If, now, the heate 
steel, with the particles of carbon in the atomi 


attraction for each other. 


condition, and with the attraction existing be 
tween these particles, be suddenly chilled, tt 
carbon particles are held separated and in 
fixed and unalterable position by the iron. Bu 
the attraction between the particles distribute 
broadcast through the iron acts as a networ 
of forces, binding the iron particles togethe: 
and hard, which w 
This attraction act 
only through short distances, as the nature 


into a medium, dense 


know as hardened steel. 
hardened steel shows; for such steel frequent! 
has a high tensile strength, but never any grea 
The 
because 


attraction cannot be est 


impossible to tell 


elongation. 
how 
This 


number, however, is known to be great; and 


mated, it 1S 


many atoms exist in a carbon molecule. 


it would not be difficult to imagine, from th 
complex nature of the molecule, that in I pet 
cent of there many 
than in 99 per cent of iron. 

atoms, distributed throughout the iron, bind 


carbon would be more 


atoms Thes: 
together with a strong force of attraction, 
hardened steel. 

It is probable, moreover, that the atoms 
iron, separated by those of carbon, are als 
bound together by an attraction similar to that 
binds the But 


be large in volume 


which atoms of carbon. this 


attraction, while it may 


is not nearly as strong as that between th 
carbon-atoms. 

There is a difference in opinion as to whetl 
er chemically pure iron can show different alli 
Until that 
unquestionably proved, the writer 
that the 
strength ocasioned by heating and chilling low 
carbon 


tropic modifications. fact has bee: 
prefers 


consider increase in hardness an 


iron is due to the attraction of tl 
carbon-particles and those of other impuritie 


combined with the increased attraction cause 


by the separation of the iron particles by thes 


impurities as above mentioned. 
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Summary. 


lhe first two reasons for the hardening-ac- 


tion of carbon given above are not wholly 
new. The third is original with the writer. 


It avoids the objections advanced by the ad- 


herents of the allotropic theory, in that it does 


not rely upon the hardness of, say, I per cent 
f carbon to produce the result, but does 
rely upon the strong attraction existing be- 
tween the atoms. On the other hand, this 
heory meets all the criticisms of ‘!.e carbon- 
ists, in that it does not assume any mystic con- 
lition of the iron wholly unexplainable by 


-Vént pipe 


placed, the vent pipe A, Fig. 1, is placed in 
the recess at \ quantity of 
coke or cinder sufficient to carry off the gas 
is distributed over the bottom of the pit. This 
coke bed connects with the vent pipes which 
\ layer of hay or 
1 


afford an exit for the gas 
straw is usually spread 


ver the cinder or 
coke bed to prevent the molding sand from 
working down between the coke and hindering 
the free escape of gas to the vent pipes. Six 
or eight inches of molding sand is rammed 
over this bed next and struck off level with a 


strike or straight edged sweep that is attached 
to the spindle 


] 
G 


Floor line 


Straw | Hy 
Saud 





j Cinderbed “D 


< I 
ig. 1 


facts or theories. It does assume a condition 
in accordance with, and substantiated by, facts 
ind theories, as above stated. 


MOLDING FLY WHEELS WITH SEGMENTS. 


BY PAUL R. RAMP. 


There are several methods in vogue at the 
present day for molding fly wheels of which 
the majority of foundrymen are very familiar. 


For the benefit of those who have not had 


experience in this work, I propose to give a 
lescription of the manner in which I have suc 
essfully molded and cast a great many wheels 
f large dimensions. 

In molding a wheel say 18 feet in 
liameter or larger, the first thing necessary is 
ig a pit deep enough to allow for the 
lepth of the face or rim of the wheel and a 
good cinder bed underneath it he cast iron 
» hold the spindle in position 
hould then be placed in the center of the pit 


ind leveled up. The placing of the center is 


very important, as a slight variation at the 


14 1 


‘enter will throw the rim out of line con- 


iderably 


ds the spindle in an absolute perpendicular 


sition 


When the cast iron center has been properly 


Hence it is essential that this center 


Fig. 1 shows a section ew of a pit of this 
kind ready for use. D represents the cinder 
bed, the straw covering, and C the level 
bed which is ready for the nstruction of the 
mold. F is the cast iron spindle center, G the 
spindle, and A the vent pipe. 

\ segment generally about one-eighth the 
circumference of the wheel is then attached to 
the spindle with two arms, and a complete 
inside circle rammed up the height required 
to bring the arm cores to the center of the 
rim hub. The placing of the hub cores is the 
next consideration lese cores are made in 
sections. After a level bed of a small diameter 


is struck off at the proper height sections G, 


F and FE, Fig. 2, are placed on the same. The 
irm cores must be placed now, also the rim 
splitting cores, Fig. 3. Fig. 4, No. 1, is a view 


of an arm core. These cores are made in halves 


and clamped together as shown at C, No. 2 
In placing these cores, care should be 
exercised in spacing then ff, as all arms 


should be of equal distance apart after the arm 


cores are properly placed lhe segment B, 
No. 5, should be moved around the entire cir 
e to see that there 1 clearance enough be- 
tween the ends of the rm core and the seg 
ment. The bottom of segment is then blocked, 
} ¢1 . lat ot ] . ] 
ind the complete insi rcle is rammed up 








This ramming 
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is done ming that will connect the bottom layer of 
size of the section being gov- coke with every layer of coke above it. This 
‘oment. coke should consist of a layer three inches in 


space covered by 


depth and six inches in width placed about four 








rom one position to another, also in properly 


locking lower portion of it 


this mold 


inches from the face of the mold. No. 2 gives 
a view of a wheel mold with one-half of the 
inner portion rammed to the required height 
lhe segment is shown at B, the spindle at 
A, the hub splitting cores at D and the rim 
split core at E. 

No. 3, Fig. 4, is another view showing the 
character of this portion of the mold. After 
the mold is rammed and finished with plum 
bago, the entire surface is dried by the means 
of charcoal fire confined in a wire basket sus 
pended from the end of an arm attached to 
the spindle. This arrangement makes it pos 
sible to move the fire around the mold very 





segment 


to avoid 











RIM SPLITTING CORES. 








FIG. 5. HALF OF EIGHTEEN FOOT WHEEL. 


easily. The next procedure after the skin dry 
ing process is to place the outside rim cores, 
No. 4, Fig. 4. In making wheels with plain 
ims without bosses or flanges on the inside, 


it is necessary to use the outside rim core 


No. 5, Fig. 4, shows the mold with rim 
cores placed. The chalk marks on the cores 
are used as a guide for the helper in filling in 
the sand for each ramming. The points be- 


tween these cores are stopped up wit 


The risers which are shown at C are cu 


through the top flange of the rim core. E is 


¢ 
the hub of which all sections are in position 
except section A, Fig. 2, which will be placed 
as soon as center core H is dropped int 


position. This mold is gated by means of 





four round gates cut through the top sections 
of hub cores, two on each side of the hub, split- 


ting cores or plates. After the space between 


Each ramming should the outside rim cores and the walls of the pit 


of great importance. 


coke, and a has been securely rammed up, the entire mold 


of gate pins rammed up at each ram is covered with about 12 inches of sand and 
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FIG. 4. IT. ARM CORE, 2. CLAMPING OF ARM CORES. 3}. GENERAL VIEW OF MOLD. }. RIM CORE. 5. MOLD 
WITH CORES IN PLACE. ©, SPLITTING CASTING, 


stepped off or rammed carefully, and struck off casting. 
level, leaving nothing in view except t 
l riser pins. The mold is then covered with ing out of the pit, to avoid the danger of 


1 
i 


le galt hese wheels are always broken before tak 


or more iron plates, which are held down 
being wedged underneath the rails sup- order to get them out of t] hop door 


ing the weights Fie. 5 1s one-half of an « teen-foot wheel 


(he runner boxes and riser heads are built ready to be shipped to the machine shop. The 
1 the mold is ready for casting writer fully realizes that there are other 
No. 6, Fig. 4, shows part of a wheel casting methods for making these wheels, and has on 
day after it was poured. ‘Tne chipper has several occasions constructed a machine for the 
t finished splitting it by marking the out purpose of sweeping them up, but unless one 
| inside of the rim with a chisel and driving expects to do a large amount of this work, I 


wedge between the splitting plate and th consider other methods rather expensive 
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formed in molding sand. 


the caverns of the 


barrow of broken material to the top 


Vif, 4E 
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Open the Valves. 


The following is an extract from a writer’s 


ion of the foundry of a large plant: 


“rint 
l 
I 


“ 


lhe visitor first enters the foundry, an im 


mense gloomy cavern redolent with the tang of 


other Earth. It is lined on one side with 
last furnaces, and the floor is covered with 
sting boxes in which are the matrices, 


The workmen move 
ut like Nibelungs guarding the treasures in 


Rhine. Just outside is the 


raw material, where all sorts of scrap and pig 


yn are used to fill the cupolas of the furnaces. 
is an interesting sight to see an immense 
‘ane pick up a heavy ball, weighing tons, 
op it on the scrap, and then hoist a great 


of the 


it is plunged into the seething 


rtex below. When the mixture is properly 
elted, and the chemical constituents found 
rect, valves are opened and the hundreds of 
sting boxes are filled rapidly.” 

A Southern Item. 

The Brass Foundry & Machine Co. are 
iking lots of pig iron, and the farmers are 
‘eparing their land for another crop; the in 

itions are that a large area will be planted 
cotton this year.” 

We » me see exactly the connection be- 
veen the matters referred to above, but pre- 
ne that the relationship is somewhat similar 
» the southern story Cordel told in the 
lmerican Machinist in which they had to go 
id killa pig to get grease for the engine 
A FOUNDRY FIRE. 

SEEN BY A NEWSPAPER MAN 
\ Chicago paper recently contained an 
eaded “Firemen in Peril—Fighting 
re ina Lava Sea,” and proceeded to describe 

he fire as follows: 

ke so dense that they were forced to 
their way about, firemen worked for an 
t xtinguish a fierce blaze in Tarrant’s 
y, 36 Indiana street, last night, while 
ed Wl molten me 1dded t every 

p \ k in the darkness the peril of a 
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on the brink of the molds, and only dre 
back in the nick of time. 
Occasionally a burst of flame showed a fir 


man standing on the very edge of a huge lad 





of molten metal, unconscious of his dang 
The fire was extinguished after a hard fig! 





without accident to any of the men. 





Workmen Discover Blaze. 
Workmen discovered the blaze just afte: 
o’clock, when they were preparing to lea 
the The 
heated furnace in the coreroom, and had be 


foundry. fire started in an ove 





burning for some time before it was discovers 
The foundry is always filled with smoke ar 


steam, and it was not until the flames bur 


out from the coreroom that the fire was « 





served. 





Roof Adds to Danger. 
were at 
foundry 





While 


smoke 


in 
flan 


and it w 


work 
the 


the firemen 


and _ steam-filled 
the 


time 


wall, 
the 
were at 


west 
that 
who 


broke through 


feared for a roof would f 


in upon the men, work in t! 





darkness. The firemen, however, remained 
side the building until the blaze had been e» 
tinguished. A number of them received slight 
injuries by coming in contact with the heat 


machinery in the foundry. 


THE WAY THEY CAST IN KANSAS. 
The following is an extract from a Kans 
newspaper’s description of the pouring of 
8-ton casting: 
The of the 
manufactured was cast at the foundry of 
Weber 


afternoon. 


base largest gas engine e\ 
Engine Works in Shetheld yesterd: 
Eight of 


necessary to fill the mold 


tons molten iron we 
The engine is ma 
Co. 


In making a casting many preliminary sté 


from models patented by the 


Workmen had been busy fo: 


are mf 


cessary. 
week preparing the mold for the big base 
yesterday. 

containing 10 cubic fe 


lirst, a large pit 


was dug in the sandy loam which compri 


the only floor of the foundry. The bott: 
of this pit was covered for a foot with a lin 
of coke. The pattern or model was pla 
in the pit and pipes laid to the surface fri 
ill four sides, to be used as an outlet for 

escaping gases. The entire pattern was tl] 
covered with a mixture of loam and s 

The coke underneath was ignited and 

loam and sand on all sides of the model w 
baked hard. This baking process contin 
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or several days. The model was then care- 


ully removed, leaving an exact impression of 
desired. A 
ie =baked 
Ited. 
ained, into which was poured at the proper 


he base framework surrounding 


fireclay impression was securely 


On three sides, cup-like apertures re- 


me the molten metal. 
Pouring in the Molten Metal. 


To hold the molten metal for the big casting 
had 


They were 


ree large caldrons were used. Each a 


C 
pacity of from three to five tons. 
derricks such as 
As fast as 
ough metal was melted a caldron was filled 


vung on huge cranes or 


ight be used in a stone quarry 
nd then hoisted and carried by the crane to 
position in front of the cup-like apertures of 
he impression where the casting was to be 
ide. The top of the urn was covered with 
charcoal, which burned and kept the molten 
metal from cooling. When all three caldrons 


id been placed in position, the metal was 
poured into the three apertures simultaneous 
purpose of having the 


This is for the 


tal 


reach every portion of the impression as 
ar as possible at the same time. 

\s the three streams of molten iron poured 
out, the escaping gas ignited, the woodwork 
caught fire, the entire top of the molding was 
ilame and the entire foundry was enveloped 
with steam. Foreman cried “Enough,” 
and the caldrons were tipped back, the fires 
were put out and men with long iron pokers 
forced the now cooling iron into every portion 

f the impression 


A Dangerous and Costly Feat. 
said Mr 


“That was a dandy casting,” 
to his foreman 

“Well, we are all here, and that’s something 
» be thankful 

‘A foreman 


for,” replied the foreman. 


can make or break an institu- 
“Great care has to be 
making the impressions and greater 
casting safe. If this today 


ure it would have meant a great 


ss to the company, but if those vent holes for 
e escaping gas had by chance become closed 
e explosion would have been heard in Kan 
s City and we would be sailing somewhers 
roof of the building.” 
Phe Kokomo Brass Works Co., of Kokomo, 
d een incorporated with a_ capital 
Ch t $10,000 The directors ari Charles 
James Byrne, of Chicago, and John W 
nson, of Kokomo 


PREPARING CASTINGS FOR MACHINE 
WORK. 


BY FRANK B, KLEINHANS. 


No casting should be placed on the machine 


before having been cleaned and put in condition 


for machining Let us take small castings 


for instance which have to be bored and turned 


in the lathe. If these castings have not pre- 


viously been pickled or put through the foun 


17 


dry mill, the cutting edge of the tools will 


rapidly be ground away, thus much time is lost 


in the delay of regrinding the tools and also 


expense is incurred in making new tools to 


replace those which have been worn out. 


We may take heavier castings for instance, 
carriages or milling machine tables. In 


—, 
lathe 


each one of these cases it is necessarv to chip 


away the metal for beginning the cut in order 
In other 


lge of the tool. 


to save the cutting e 


cases it is necessary to cut out places in order 


to end the cut, thus we see that castings should 


be prepared for machining before being set 
hine 


on the mac 


A casting may be put through any one or all 
of the following operations in order to prepare 


it for machine work: First, pickling; second, 


putting them through the foundry mill; third, 
chipping. 


Pickling. 


grinding, and fourth, 


here are many sm ‘astings which are 
made either of cast iron, steel, or malleable iron, 
upon which considerable machine work is 
necessary c res are ws d wherever possible 
in order to reduce the weight of the casting and 
ilso to reduce the amount of metal to be 


machined off is scarcely anything which 


is harder on a drill than a dirty cored hole, 
for this reason these castings should be placed 
in a pickle-bath This bath can be made of 
either dilute 


When 


commercial 


huric or hydrochloric acid. 


the 


» ten gallons of water. 


sulp 
sulphuric acid is used, one gallon of 


acid is us 


When hydrochloric acid is used, the mixture 
hould consist of one gallon of the commercial 
icid to twenty-five gallons of water. The vat 
n which this acid ‘laced should be lined 
with sheet lead 

he desired quantity vater is first placed 
in the vat and the acid is then poured in slowly 
while the water is being constantly stirred. 
The castings are thet vn in this vat and 
illowed to remain until all the particles of sand 
have been eaten away n the metal, thus 


smooth, clean 


lution should be 





eated with a jet of steam as the acid affects 
istings more quickly when it is hot than 
vhen it is cold After the castings are re 
ved, they should be thrown in hot water 
ind allowed to remain there for an hour or so, 


after which they are taken out and as the cast 


ngs are hot the moisture soon dries, leaving the 


ings clean and free from rust 
Foundry Mill. 


(here are some castings that can be cleaned 








quicker and cheaper by the foundry mill. They 
Qu 
W 

= £) ——9 
| 

. | ; 
| J, 

uM } 
a.’ 
y J - 





ls of shot, just in the c 


sting 


( ngs come from the foundry hese mill 
e best fitted up with exhaust pipes in order 
» remove the dust that will be created \ 
rrel of castings with many intricate cores 
n thus be cleaned in an hour or so. Wher 


ever a casting can be cleaned in the 


mill in a manner which will be 
machining, it is the cheapest way of doing it 
Thea ]- 


lhe large exhaust mills are particularly use 


ful in saving time in scratching out the re 
he large pieces are packed in these mill 
pieces of wood, nothing having been done 


the casting by way of removing the cores, et 


After an hour’s run or so, when the castings 
are removed, the cores will be found to be 


much cleaner than would be possible by hand 


Grinding. 


here 1s scarcely anything that will give 
greater returns in cleaning large castings than 
rge facilities for grinding The surface of 


le castings of milling machine housings, lathe 
beds, planer beds, €rc 


must all have the sand 


g 1, smooth 


removed and the surface put in good 


ndition before the casting is painted. Ther 


re many rough spots on castings due to the 


ind having been washed away by the iron 
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Chere are other cases where the mold must bi 
nailed and therefor these nail marks show ot 


and 





wher 
scabs \ll of the 


there is the case 


the castings, 


casting is covered with 


things must be worked down 


even run of the surface, in order to giv 


machine a good appearance when finished 


Where 1t 


this can be 


large gate 


Is necessary to remove 


done to advantage by using at 


emery grinder which is rigged up on a swing 


ing bracket. The wheel is applied to the wor 


by two men, one on each side of the whee 
For grinding of the surface of larg 
castings, the arrangement of the whe 


motor, etc., shown in Fig. 1, will be found t 
rhe 


bracket as 


give good satisfaction. motor M is at 


ranged on a swinging show! 


and drives the wheel through a spline shaft 
The this shaft 
means of a counter weight W. The weight ca 
be shifted back and forth so that the wheel 
always slightly overbalanced in an 


direction. A handle H_ is 


guiding the wheel along the work. 


| 


outer end of is supported b 


upwat 
knurled used fo 
The wh 

arrangement is suspended from the hook HI « 
the hoist by means of which it can be raised o1 
lowered to suit the condition of the work. I 


1 
t 


this connection it might be mentioned that t 


arrangement shown in Fig. 1 has been the out 
come of an effort to avoid some very seriou 
which 


accidents to the operator were caust 


by the use of the flexible shaft shown in Fig 


2. While these shafts are convenient for ge 


s 


ting around curves, etc., yet they are dangerou 
particularly when they are used in connectior 


These 


ut of true and unless the operator is exceed 


vith I2 or 


14-inch wheels wheels get 


i 
} 
| | — 
Sanarermea mr seam a = 
The F dry * 
%, 
as, 
Fig. 2 if 
— 
ingly careful, some part of his clothing 1s ay 
) get caught and thus the operator becomes 11 


jured and we are apt to have a law suit on our 


hands as the result. 

There are also many light castings that cat 
be brought to a fixed grinder; the gates and the 
rough portions of the castings can bi 


off. 


amount of 


groun 


There is a remarkable difference in th 


work that can be cle 11¢ on these 
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rrinding machines, depending upon the ma 
hine and the manner in which it is set up 
\ wheel 20 inches in diameter is none too 
irge for this class of work. It should be 
laced on a solid foundation and provided with 
pulley and belt of such size that it is im 
ssible to stall the machine. One man can 
two or three times as much work on a 
achine like this as is frequently done on 
ght machines with wheels eight or ten inches 
diameter. There will be corners that cannot 
reached by the grinding machine and cat 
rundum bricks can be used to advantage in 
ese places Then there are other places 
here the file can be used to advantage. It 
iould be mentioned in regard to these files, 
at they should by all means be fitted up 
ith handles. For the amount of work that a 
in can turn out with a good file and a good 
e is far in excess of that which can be 
me by another man who is all the time tak 
g care lest he should run the point of the file 
his hand. These men should be taught to 
e the file the same as a good machinist uses 
his. ‘They should lift them up in bringing the 
file back for a new stroke; sliding a file over a 
ugh casting soon takes off the cutting edge 
When these files become dull they can be sharp 
ened by the use of a jet of steam and sand or 
emery. Machines are supplied for this put 
se and are comparatively well known to the 
— 
Chipping. 
\Mfost of our modern shops are fitted up with 
ompressed air. There is scarcely any use to 
vhich compressed air can be used to a greater 
lvantage in the foundry than that of the pneu 
1atic chipper. One man can easily do the work 
f two by using this tool. There are pieces 
vhich of necessity must be chipped from the 
isting and in addition to this it is necessary 
chip away some corners in order to keep 
om spoiling the edge of the tool when the 


isting 1s being machined. It is not at a 


n uncommon thing to see planers, shapers, 
te., stopped in order that the operator may 
p away the corner in order that he may 


gin or end the cut This can be done with 


uch cheaper labor before the casting is set 
p on the machine. Thus we are not obliged 


have the machine idle for this length of 


time. 


Then, too, the casting can be chipped with 
pneumatic hammer instead of by hand as 1 
he case with the planer hand. Much economy 


in be affected in connection with a manufac 


turing plant by introducing these various 
methods in preparing castings for machine 


work 


BASIC OPEN-HEARTH STEEL CASTINGS. * 


BY L. L. KNOX, PITTSBURG. 

\ll castings of any variety or form owe 
their conception and origin direct back to the 
g ore. Said ore is treated 
by a reducing and smelting furnace producing 


ae 
metalliferous bearin 


pig iron he further treatment, purification 
and manipulation of pig iron constitutes the 
metallurgy and science of castings. Pig iron 


without further alteration molded into differ 


ent shapes gives that great body of commercial 
commodities designated as iron castings. Pig 
iron purified into steel is further used to give 


what is known as steel castings 


here 1s a wide scope for the discussion of 
the different methods of metamorphosing iron 
into steel. We will not enter such a_ broad 
field, but confine this article to a specific dis 
cussion of steel castings made by the process 
known as open-hearth, as the steel castings of 
commerce emanate almost solely from this 
source he first authentic record of steel 
used commercially in the United States in the 
form of a cast steel article, was in 1867, when 
the Wm. Butcher Steel Co., which is now the 
Midvale Steel Co., cast a frog for the Phila 
delphia & Reading railroad at Philadelphia. 
been fully abreast 
1 the gigantic strides made in all lines of 


iron and_ steel development in the United 


State r the world 

\ study of conditions of lay warrants the 
issertion that the field efulness and de 
velopment for the steel casting is just being 


ypened and utilize 

In toot there were produced in the United 
States, f Acid O. H tec castings, 200,081 
tons; in 1902, 255,475 tons; in 1901 there were 
produced in the United States, Basic O. H 
teel castings, 94,041 tons; in 1902, 112,404 
ive a field naturally 
eir own but are usurping the former prerog 
ructural material 


construction, tor instance, bridges, blast fur 


naces, mills, large buildings, ete., the engineer 
is specifying steel istings almost entirely. 
Maritime construction turn ut a vessel com 


posed entirely of steel plates and castings. The 


desideratum of all constru n is to obtain the 


"Read before the Pittsburg I ndvymen’s Ass 
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maximum of strength with the minimum of 
material, and for such service this is more 
nearly approached with steel than with any 
other known or used substance. 

Open-hearth steel is produced by two proc- 
esses, namely, the acid and the basic. 

The foregoing being preliminary, at this 
point I desire to enunciate the essence of this 
article—the purpose for which it was written, 
namely, the portrayal of the fact that basic 
open-hearth steel gives castings equally as 
good as acid open-hearth steel. 

Castings can be and are being produced of 
shapely form, perfect homogeneity, possessing 
identical chemical constituency and filling all 
requirements possible to secure by the acid 
process, and at the same time at a far less 
cost lhe acid process as indicated by the 
name, is affected through and by the use of 
acid reagents; that is, the vessel in which the 
steel is produced is lined with acid or silicious 
substances, such as silica brick, and to con 
vert the charge into steel there is an acid re- 
action throughout. 

The charge which goes into the acid open- 
hearth furnace must, per se, contain the num 
ber of molecules of phosphorus or sulphur 
which will exist in the finished steel product, 
as the acid lining will permit of the use of no 
fluxes for phosphorus and sulphur, without 
said flux likewise acting and removing the 
lining of the furnace. This carries the process 
back to its inception where metal bearing ores 
must be carefully selected and passed through 
the blast furnace, with high grade fuels. The 
acid process then in reality resolves itself into 
a manganese, carbon and silicon eliminating 
process only. The analysis of the finished 
steel in phosphorus and sulphur is fore- 
ordained by the analysis of the pig metal and 
scrap charged. 

lhe basic process, as indicated by the name, 
is effected through and by the use of basic 
reagents; that is, the vessel in which the steel 
is produced is lined with a basic substance, 

*h as a magnesite, dolomite or calcite, or 
mixtures of the three, and to convert the 
charge into steel there is a basic reaction 
throughout. The charge which goes into the 
basic open-hearth furnace can then contain 
higher percentages of phosphorus and sulphur 
than will be permitted or desired in the 
finished steel product. By the proper selec 
tion of basic fluxes for said phosphorus and 
ulphur, they can be eliminated in part or 
iltogether and the basic flux will not affect the 
basic furnace lining. This carries back to the 


selection of ores for the blast furnace, wher 
the same regard for selection does not exist 
as for the acid open-hearth process. 

The iron ores which are suitable to be made 
into pig iron for the acid process are by n 
means numerous. They are costly and no 
widely disseminated; whereas for the basi 
process the ores to make the requisite pig iro 
are numerous, cheaply mined and widely dis 
seminated. Therefore, the basic process can 
be far more generally practiced and at a corre 
sponding lower cost per ton of finished 
product. 

A resumé of the two processes would be a 
follows: The receptacle or furnace in eacl 
instance is practically the same, the differenc 
being in the lining of the hearth of the fur 
nace. The acid process eliminates manganes 
silicon and carbon only. The phosphorus and 
sulphur are practically the equivalent of th 
initial charge, whereas the basic proces 
eliminates all the ingredients above specifie 
except silicon, which is very deleterious to thi 
process. The silicon is a subject for the blast 
furnace treatment and can there be eradicated 
in part as a trisilicate of the slag bases 
Therefore it follows that the basic open 
hearth practice is a metallurgical stride for 
ward and _ correspondingly requires bette! 
management—that is, chemical and mechanical 
knowledge and practice. Leaving entirely the 
domain of theory, it is an established fact 
that steel is now being produced of such 
chemical and _ physical structure that ni 
chemical or _ physical determination — will 
demonstrate by which process it was made, 
whether it is a product of an acid or a basic 
open-hearth furnace. This completely re 
moves from the account the question, by whicl 
process was the steel produced ? 

In a regenerative or open-hearth furnace, the 
charge is exposed to the direct action of the 
reducing flame and when melted the carbon is 
also eliminated; to the resultant bath man 
ganese is added and it is recarbonized, thus 
producing steel. To obtain the requisite heat, 
regeneration is practiced and for this purpose 
oil and natural gas are used, but the general 
practice is with producer gas and air, the air 


and gas being preheated. The construction of 


all open-hearth furnaces is similar, but no one 
form would be suitable in every instance, as 
locations and conditions give variations 

A brief description of the process in an 
open-hearth furnace using producer gas is 
given below: 


The furnace is connected by flues with a 














chambers, said chambers filled with 


checker 


ries of 


e brick work The furnace 1s 


rther provided with flues carrying off waste 
ducts of combustion, also connections to a 


ift stack or chimney. The gas and air are 
to their respective regenerators, there 


ted and through uptakes pass to the port 

the furnace, where they are mixed in proper 

portions to insure complete combustion 

he waste products of combustion then pass 
from the furnace and are utilized to heat the 

enerators for the gas and air initially used, 


further led to an exhaust stack lhe 


regulation and manipulation of the gas and 


the air is brought about by a system of valves. 


These valves are termed reversing, as_ their 
function is to pass and to regulate air or gas 


as desired, and also to shut off or to reverse 


the said passage when so desired. 
\s already indicated, the regenerators play 


a specific part, and that is to preheat the in 


roing gases and air. To accomplish this the 


chambers or regenerators must contain 60 to 
as practiced in 


1 
steel ; 


100 cubic feet per ton of 
instances 30 to 40 cubic feet capacity is 
Phe 


regenerator is just as 


n ny 
talled, which is completely inadequate. 
rm or shape of the j 

portant a factor as its cubical contents, be 


cause heated air or gas is thereby expanded in 


volume and has a buoyancy or tendency to as- 
‘end; and the two regenerators may contain 

ntical internal area, yet the one which 1s 
built with a less basal area and greater alti 


tude has~followed nature’s law of ascent, and 


s far moye efficient than the one built with a 


eater basal area and less altitude 


Nature’s behests must be obeyed or there 


ire disastrous effects; and when a regenerator 
constructed without compliance with the 


natural law of gaseous heat 


expansion, tue 


penalty must be paid in much larger quan 


ies of fuel for regenerative purposes. The 


‘ation of the regenerators in reference to the 


irnace itself is vital. This point will be con 


lered later in connection with the furnace 


ports 
As the 


human frame, so this part in open 


heart sends the thrill of life 


¢ practice is taken by the valves, which regu 
| te and control the passage of the air and 
: gases, representing the prime requisites for 
per and economic open-hearth practice. In 
- many instances the valves employed are of the 
nmon butterfly type, which become warped 
th heat, thereby failing to seat or form a gas 





seal when closed The gas thus escaping to 
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work is 


the chimney without performing any 
a direct fuel charge per ton of product. 


uit there are 


A perfect valve does not exist 


valves which approach the requirements in not 


warping, being water cooled and always seat 


ing, being 


gas sealed when seated, simple in 


. “s4 54 ] 1,1] . L-] 
construction, easily accessible and quickly 


reversible The writer has given this subject 


much thought and might mention several 


many of the 


used t 


valves which meet requirements. 


he term ports is o indicate the open- 
the 


the 


ngs into the furnace through which 


pass 
incoming preheated gases and air, and at 


he shape and location of 


given to the 


same time by t said 
gases and air. 


pass off 


mission for 


ports direction is 


combustion 


lhe waste products of 


through the ports. To fulfill the 


which they are constructed, the ports shoud 


e sufhciently long and properly located to 
li 


give the desired direction or control of the 


entering gases and air. In many instances the 


ports are simply holes in the wall without 


length or location and the enteri volume of 


ring 


gas and air has no predetermined direction or 


urse, being liable to strike and destroy the 


side walls or roof instead of the surface of the 


Che uptakes are conduits for carrying 


the gas and air from the regenerators to the 


ports and vice versa. The main feature is to 


lave ample internal area 


he slag pockets are receptacles to receive 
any slag issuing from the and should 


ports, 


be located at the base of the uptakes, inde 
pendent of and away from the regenerators; 


whereas in general practice these pockets are 


located in the checker work in steel foundry 
he regenerators should be located 
the 


pockets away from and 


practice. 


directly in rear of uptakes and slag 


lant r 4} 
pendent of tne 


urnace itself 


Having considered partially the 


accessories 


of an open-hearth furnace, such as the regen- 


erators, valves, ports, uptakes, and _= slag 


pockets, we pass from this anatomy of the 


heart and lungs to a brief consideration of the 
frame, the furnace proper 
No structure, whether of minut e or of more 


pretentious proportions, is constructed without 


first getting a foundation ie open-hearth 
furnace requires a compact, rigid and _ solid 
foundation As generally practiced by steel 
foundries, this elementary engineering feature 
is turned upside down by setting the hearth on 
a foundation subject to gre iriations in 
temperature, subject to equal variations in 


contractions and expansions; in other words, 


ising as a foundation nothing of ¢ 


n.pactness, 








° 4 


rigidity or stability. The hearth, besides rest- 


ing on a solid foundation, should have about 
nine square feet per ton of steel produced, and 
the form or shape thereof should be such as to 
ae 


+ 


facilitate the most perfect combustion possivle 


of the gases and air, utilizing the heat units 


thereby evolved. 

There are numerous details yet to mention, 
but there is one of such importance that we 
must in justice refer to it—the furnace doors. 
A well-constructed furnace should contain 


charging doors, also doors on the tapping 

















FIG, I THE DEARSLEY MOLDING MACHINE. 


side, which are used to repair the bottom, also 


to examine the workings of the furnace 


hese doors should be water-cooled, thereby 
prolonging the life of the furnace lining and 
hearth, also increasing the usefulness of the 
furnace operators. 
eee 


Lice Ct 


In general steel foundry 


ors are installed only on the charg- 
1g side and are not water-cooled. It would 
be hard to design a poorer furnace than is in 
general tse in the steel foundries of today. 
This is caused partly by ignorance and partly 
by the necessity put upon the engineer of sub- 
mitting plans for the cheapest first cost fur- 


nace in which steel can be made. 


N. J. Mortensen & Co., Fergus Falls, Minn., 
have sold their machinery business to John A. 
Buor, who has taken possession. 
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THE DEARSLEY MOLDING MACHINE. 


For molding pieces which are practi 
parallel and especially such pieces as requ 
a long draw through a stripping plate, a 
cial machine has been devised by John 
Dearsley and introduced at the plant oi 
Freeman & Sons Mfg. Co., Racine, Wis 
This machine is clearly shown in the ac 
panying halftones. It consists of a substai 
iron base or post, on the top of which 
stripping plate mounted. 
side the column is arranged a casting hay 


mechanism is 


adjusting strips to compensate for wear. || 
casting or spider has a hub with a pivotal c 
nection to the arm of the lever as seen on 
side of the machine. The lever is held 
position by a broad circular spring, which c | 
The tens 
of this spring can be adjusted by changing 
pin in the end attached to the link. | 
broad spring also serves to protect the be: 


nects on the lever and the link. 


ings between the lever and link from du 
After the mold has been rammed the patt: 
is drawn down through the stripping plate 
means of the lever and the attached spider « 
the inside column. 

Some idea of the capacity of the machi 
obtained by 


a4 5 > 
Nig, 2: 


imay be noticing the casting 


shown in The corrugated roll se 
resting against the base of the column is 10 
inches long and the teeth are shrouded at bot 
ends. The shaft is also cast in the center. A 
this job comes from the foundry it is read 
to be assembled, the 


enough for this purpose. 


casting being  perfe 
This also serves t 
illustrate the accuracy with which such wot 
can be made upon a molding machine of tl 
type. 

As shown in Figs. 1 and 2 the molding m 
chine is set up for making gear molds. Severa 
other intricate pieces are shown in the illus 
tration. The two small corrugated rolls are 5 
inches long and are cast two in one flas!| 
Some of the other castings require 2 and 
part iron flasks. When castings are requir 
in which stripping is necessary for both tl 
cope and the drag a double column machine 
used for smal! work, while for large work tw: 
machines are used, one for producing the cop 
and the other the drag 


The Detroit Foundry & Mfg. Co. has elected 
the following officers for the ensuing year 
W. Thompson, 


Lawson, secretary and 


Fr. L. Bromley, president; J. 
vice president; C. F. 
treasurer. 
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FIG. 2. 


The first number of the Electric Club Jour- 
nal, published by the employes of the West- 
inghouse Companies, Pittsburg, Pa., has been 
issued. This is an electrical paper especially 
intended for young men who are beginning 
practical work in connection with electricity, 
and, as it is edited by men who are actually in 
this class of work, it should contain a large 
umount of very valuable information. The 
irst number is certainly a creditable production 
and we hope to see it meet with the success 
which it deserves 


Pennsylvania Tunnel Contract Deferred. 
The Pennsylvania railroad has notified bid- 
ders on any portion of the New York tunnel 


THE DEARSLEY MOLDING MACHINE. 


work that it will defer the placing of con- 
tracts The expectation was that awards 
would be made on Feb. 15. A considerable 
number of Eastern and Central Western foun 
dries made bids on the big contract for cast- 


ings for the tunnel, which amounted to 200,- 


ooo tons, the stipulation being that no scrap 
should be used in their manufacture. It is not 
known whether further bids will be asked, in 
the expectation of securing lower prices, or 
whether the company will undertake to do 


nuch of the work in its own foundries 


The United States Malleable Iron Co., at 
loledo, O., are planning to increase the size 
of their foundry. 
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REVIEWS. 


STRENGTH AND STRUCTURE OF CAST IRON. 
Oskar Leyde dis- 
cusses the problem of testing cylinder iron for 
It seems that as far back as 15 
German 


Stahl und Eisen, Jan. 15. 


locom( tives. 
devoted much 
time to the regulation of cylinder castings. A 


string 


years the authorities 


\f specifications are still extant which 


ill for test bars of various cross sections and 
lengths cast apart from the cylinder, and 
tested for either tensile, transverse, or impact 


strength. Some specifications call for iron of 


the “second melting” and still another for the 
“third melting,” meaning presumably the third 


remelting of the original pig iron (with its 
plentiful absorption of sulphur). In none of 


hese specifications is there any attempt made to 
lay down the method of molding, and hence the 
rather quaintly that more care 
was exercised to get good test bars than good 
would 


fact which 


cylinders i seem self-evi- 
dent enough. Recently one of the railroads 

quired their test pieces attached to the cylin 
der, and found that the results were not up to 


ectations. We have the same trouble over 


attached coupons. The outcome of 
was a series of tests made on eleven 
+ 


upons cast on a very heavy runner, the 


being repeated with several kinds of iron, 


and in green sand and dry sand molds. The 
coupons were then cut off and turned down 
f tensile tests. The results of these tests 
showed that the interior of a heavy casting 
— aker than that ¢ light sued 

as ml 1 weaker than that of a light one, a 


vhich would seem to be as old as the hills. 


done along those lines in 


specification bar is not calculated 


show results applicable to a casting unless 

e same thickness. While this is true 

measure, it 1s an impossibility to do com 

é sting on other than standard bars 
y a number of graphite determinations 
re made on the various sections, the in 
ise in this element not being as rapid for 
rger sections as would have been sup 

pose s would indicate that the larger 


ition of the heavier pieces had much 


with the weakening in strength It 
would occur to us that perhaps the point the 
ple was taken from might also influence 
e proportion of surface to cross section 
I ie lighter pieces being greater 


than in the 
Samples for graphite from the 


teriors not being truly comparable. 


THE MOLECULAR MOBILITY OF CAST IRON. 
Engineering, Jan. 8, has an extended articl 
on the recent experiments made by Mr. A. FE 
Outerbridge Jr, of Philadelphia, on the curi 
ous property of cast iron to expand permanent 
when alternately heated and cooled. The 
ple expansion of the metal when subjected 
prolonged annealing is 
the malleable 
hard castings being double that of ordina: 


gray iron. 


fact 
contraction of tl] 


a well known 
trade, the 


The subsequent anneal produces 
permanent expansion equal to half the origin: 
contraction, and hence the net contraction 


Futhe 


more it is well known among furnacemen th: 


identical with that of gray castings. 


the castings used in the stoves of old 
construction showed some remarkable expat 
Here 

to be found those heavy fluctutations of ten 


perature which Mr. Outerbridge has extende 


sions when replaced for breakages. 


in his own experiments. Nevertheless he is t 


be congratulated on following up this matté 
systematically after 


observing the peculiar 


“orowing” of some castings which had _ bee 
heated up and then cooled repeatedly in 
own establishment 


His first experiments were with cast iron test 


bars heated up in an open fire again and agait 





until they ceased to increase in length, the in 
crease in length being less after each heating 
Prolonged heating without cooling did not show 
this expansion. Another interesting feature 
found was that the coefficient of expansion of 
a previously treated bar was but half that 

one. The practical application « 
this point lies in heating and cooling furnac 
castings or times before 
fluctua 


tions of temperature being much easier on tl 


stove plate several 


fitting them together, the subsequent 


metal. However, it must not be forgotten 


ie strength of such treated castings suffe: 
considerably. 

Experiments with treated bars indicated 
marked reduction in the specific gravity of the 
metal, dropping from 7.13 down to 6.86. Fut 
thermore on immersion in water, the escape 


many air bubbles pointed to an opened struc 


ture, which indeed the microscope afterward 
verified. Mr. Outerbridge thinks that the 
heat! up drives out the occluded gases, and 


air rushes in to replace them when the metal 
While this 


also possible that enough air can enter into the 


allowed to cool. may be, it 1s 


heavily cracked structure resulting from the 


repeated expansions, to account for the air 


{ 
absorption. 
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Mr. Outerbridge next tried wrought iron and 
teel, but found that if anything a slight con- 


raction resulted from repeated heatings. In 


ther words the essential requirement is the 
resence of graphite to separate the crystals of 


e iron Iron with the carbon in chemical 


mbination will not act thus. A number of 


periments are given in this connection. 


The practical application of this work is most 


eresting and useful. Mr. Outerbridge men- 


ns a case where by mistake a lot of cast 


n pistons for a type casting and setting ma- 


ne were made a trifle too small in diameter. 


closing these pistons in an iron tube care 


ly luted up to prevent oxidation and heating 
an expansion eight 


five times gave times as 
ge as the amount needed, and the pistons 
ded only grinding down to come out cor 


t 


\nother curi 


us experiment was the chilling 


oth ends of an iron which remained gray 
the unchilled portion. On repeated heating 


1 
cooing, 


ends did not continue 


increase in: cubical dimensions, and hence 
ends of the bars formed themselves in the 
pe of a cup. 


molecular mobility 
interest and 


ast iron is of great 


ussed by Mr. Outerbridge when giving his 


coveries connected with the tumbling of test 
recipient of 2 


gold medal for his researches, with which go 


congratulations of his feliow foundrymen. 


METEORITE, AN ALUMINUM COMPOUND. 
Many 


empts have been made to produce an alun 


The Engineering Record, of Feb. 13. 


1m alloy which would possess the desirable 


ialities of aluminum and at the same time 


ve the desirable qualities of the harder and 
Most of these 
en unsuccessful, but 


ronger metals. attempts have 


about two 


years ago 


and American 


Iropean patents were taken 


t for an electro-chemical compound of 
osphorus and aluminum, The 


I Walte r 


npound 


inventor is 


Ruebel. He has named his new 


Meteorite. It is not a mechanical 


xture or alloy, but a chemical compound 


d hence can be melted and remelted without 
this 


tests 


ange [If the claims made for metal 


e substantiated by practical it will 


Ove a very valuable addition to the alloys 


w available. Its specific gravity is the sam¢ 
that of aluminum—26 to 2.8. It fuses at 


out 600 degrees Fahrenheit, is dense and a 


good conductor of electricity. It is said to be 
tough, ductile and malleable and also to ma- 
high takes a 
be rolled cold and 


attacked by 


chine easily and at speeds. It 


high polish and can also 


forged. It is but slightly acids 


and alkalies and it can be soldered and plated 


The metal has not as yet been manufactured 
in this country, but is coming into use in 
Europe. Rights of manufacture for the 


United States and Canada have 
secured by Mr 
New York City. 


recently been 
Ernest May, 74 Beaver street, 


PIPE MANUFACTURE IN SOUTH AUSTRALIA. 


The Government of South Australia has 


been making its own water pipe at Glanville. 
Recently there have been tw 


reports made 

p operations at the Glanville works. First, 

the Water Works Commission examined them 
ind rendered a report which seemed to indi- 
ite that the Governme vas not making the 

pipe as cheaply as ‘ould purchase the same 


nd hence having to pay 


in extra amount for the product. Since that 


time, the Commissioner of Audit has dealt 
with the point and he claims that the accounts 
so kept t they a e to determine 
ust what the pipe costs, and that there is a 
fair margin of profi facture. It is 
f interest in connection with this subject to 
rote lat e South Aus n Government 


was opportunity to purchase the 


ffered an 
vorks of the late firm of G. E. Fulton & Co 


’ 
Ltd. of Kilkenny, neat \delaide. The 

suncil voted against this purchase and the 
works have passed into private hands. It is 
said that if the Government purposes to pur- 
chase pipe in the future tl private indi- 


iduals intend to try to compete for it; if 
not, they will probably try | lease the works 


to the Government 


| — oat aha +; ve | 
ihe rest OT ne worid 1s n ng wilh 


inter- 


est these various experiments n the part ot 


the Australian Government taking the 


manufacture of Government supplies out of 


and conduct- 
under 


ing them Government auspices 


\t the annual meeting of the Cleveland Co- 


Operative Stove Co., John H. O’Brien 


was 
and general 
Neel, treasurer, and the following 
was elected N. P. Me- 
president; M. G. Watterson, vice presi- 
John Gill, Charles H. Coit, 


Capt. P. 
Boylan, Stephen Buhrer and F. E, Bruml 


elected s¢ cretary 
Robert E 
board of 


manager, and 


directors 
Kean, 


dent; 








the mining and 


get the House 


c 


ASSOCIATIONS AND SOCIETIES. 


Philadelphia Foundrymen’s Association. 
he regular monthly meeting of the Foun- 


Association was held at the Manu 


acturers’ Club, in Philadelphia, on Wednes 

iy, Feb. 3, the president, Thomas Devlin, 
ccupying the chair. 

EF. Brown, chairman of the committee 

ving in charge the association’s proceedings 

matter of the proposed foundry exhibit 

t the St Louis Exposition, reported that sub 


iptions for space and contributions towards 


eadquarters,” taken by his committee, had 
hed a point close to $2,000, and promises 

I 1 in amount would ultimately 

the support to about $2,500. This, with 

e support obtained by the other associations, 
nd expected assistance from State funds, 
probably enable the exposition author 


put the project in shape for realiz: 


ition 
ry Evans also detailed the work done 
and said that the matter 
ow in the hands of Mr 


last meeting, 
Holmes, chief of 
metallurgical section of the 


xposition, whose report was awaited 


\ mmunication from the committee of the 
National Association of Manufacturers, New 
rk, was read, requesting the assistance of 
nembers of the association in the effort to 


Committee of Congress to deal 
mptly and conclusively with the bill before 


e cemmittee seeking to limit Government 


irk to labor on the eight-hour day plan. The 
lication was, on 


eived and filed. 


motion, ordered re 


rhe lecturer of the evening was A. E 
luterbridge Jr., of Wm. Sellers & Co., Phila- 
elphia, and his subject was “Some Recent 
vestigations in the Casting of Iron.” The 
lecture was illustrated by lantern slides and 
roved most interesting. A hearty vote of 


hanks was 


Does it take 


( 


( 


1 


tendered Mr, 


ldress was substantially the same as his paper 


Outerbridge His 


n “Recent Investigations and Discoveries in 
I 


ron,” read before the mining and metal 


section of the Franklin Institute, Jan 
nd reprinted elsewhere in this issue 


The “Quiz Class” presented the question 


longer to melt hard white iron 
r malleable purposes than soft gray iron, in 


111 


lined to the same diameter ?” 


No definite answer could be offered, but Mr 


luterbridge said he once made some grate 


irs of white iron, thinking they would stand 
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heat better than gray iron bars, but they 


melted down in about one-third of the tim 
gray iron bars lasted. 
\nother “Wh 


exhaust and no 


question presented was: 


relative advantages have 


exhaust tumbling barrels for different class 
of castings ?” 


Mr. Hibbs 


haust 


I can say that in using an 


tumbling barrel for work that sho 


be thoroughly cleaned for electro-plating 
lvanizing, by exhausting the dirt in the b 


va 
rel, the casting becomes cleaner. Castings 
plating cleaned in this way have a nicer 
than castings cleaned in mn 


finer finish 


exhausting barrels. This has been my expe: 
prene 

Mr. Kelly—I think Mr. Hibbs has answer 
We use both meth 


work to be nickel plated the exhat 


the question correctly. 
and for 
method is entirely the best. 

Mr. Devlin 


with water polishing for castings to be nick 


Has any one had experier 


plated? If not, I would advise a trial of tl 
process. 

Mr. Steel—We use both methods, but f 
castings to be varnished or painted the exhau 
method gives a very much better surface 

Mr. Shick—I 
that has been said. 

Mr. Steel—On 
surface is required we use a wooden tumbling 


We save 


can certainly corroborate 
castings where a 


very fir 


barrel with leather scraps and meal. 


about three-quarters of an hour on the same 


class of castings in the exhaust tumbling 


barrel. 
Mr. Hibbs—In 


experiments for nickel 


work a tumbling barrel on the exhaust system 


took 35 minutes, instead of between 2 and 
hours, with the old method. 
The meeting then adjourned 
Pittsburg Foundrymen’s Association. 


Arthur A. 
Carnegie Technical 


director of tl 
School of 


Hamerschlag, 
Pittsburg, a 
dressed a large gathering of foundrymen a1 
a delegation of molders at the monthly mee 
ing of the Pittsburg Foundrymen’s Associ 
tion, held on Monday evening, Feb. 1 
the foundrymen of the Pittsburg district, what 
they have been trying to learn for the past 
three years, ever since Andrew Carnegie mad 
the donation for the founding of a technic 
school, namely, what the school would do for 
the foundry industry not only of the Pittsburs 
district but of the entire country. 


The scope of the school, Mr. Hamerschlag 





He told 








tated, is yet 


r the assistance of the f 


Anyt that the Carnegie Technical give skilled mechanics to the 
School w do for the foundrymen will be | stated that this has been tri 
done with a view to benefiting those in th he result that 
employ as well.” he. said “Both are pr lhe apprentice is to be helped al 
ducers; the molder must be classed as such as in order that he may become a 
well as the foundryman whose capital is in- man than the molder who has 


vested, and 
work 
his employer 


“Foundry practice | 


ve pre ype se te 


that will include tl 


touched upon in general 
- thea dr ¢ h- 
cess tne yman na 


foun 

due to experiments 

Iry, and 
| 


in his own foun 


have 


principles of the industry, 


he practice must be 


be decided upon, and he 


practice has 


and r 
while the 


been attained are great, the 


mastered to 
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asked slightly increased fee will be 


oundrymen for sug not residents of the city. In 








> provide educational portunity of such a technical 
1e molder as well as urneyman I 


himself still further in his 


not been greatly to becoming a 


education. foundry operator, will have 


s attained is largely to him, while the 


esearch he has made avail 


results that will afford in becoming 


the underlying vances made in foundry 





Mr. Hamerschlag said that 


mh 


theories o 
make still only 


‘ 
and the 


the co-opera 


further strides. A course in foundry prac lining a course of study but 
tice should include chemistry, physics, thermics n keeping that course up to 
and practice—all are essential to the molder as reason the committee of f 

well as the foundryman This school, how- permanent in order that the 
e\ has no precedent, no faculty, no out flexible and that it may be ch 


organizing 


molder who asp 
foreman, su] 


foundryman as 
himself of the opportun 


tion of the fou 


is that the 


finds 


39 


required of those 


this 


stions along this line. The standing com- surse it is the intention to give those who 
ttee of the Pittsburg Foundrymen’s Associa- have had some experience foundry work 
n and the American Foundrymen’s Associa- the preference, and if the classes are not filled 
nas well, of which J. S. Seaman, of Pitts- beginners will be taken in. Instruction is to 
irg, is the chairman, will confer with the be given apprentices by high-class journeymen 
ector the near future and the initial steps molders, while the journeymen who are 
be iken for establishing a course in anxious to make still further progress will be 
ndry practice in the curriculum of the new given instruction by the managers and super- 

O lhe director's knowledge of foundry ntendents of plants se who want to re- 
ctice astonished those present and from his ceive still further knowledge ng theoretical 
larks it was apparent that he has an exc« nes as well as prac W receive instruc- 
idea of what a course in foundry practice tion accordingly It is not the intention to 
should embody and how the apprentice, jour graduate skilled ‘ nics, however. Mr. 
eyman and foundryman should be helped in Hamerschlag wanted this point understood 
their work to attain a still greater knowledge horoughly, as it seems that the impression 
prevails that the school will be one that will 


employers. He 


too often with 


it has always resulted in failure. 


work 
etter journey- 


ng in his 


had the op- 
training. The 
ires to perfect 


alling with a view 


erintendent of 


such courses open 


well can 


course 


ities the 


acquainted with the 


practice. 


he wanted not 
ndrymen in out- 
their assistance 
date. For that 


undrymen should be 


shall be 


course 


inged from time 


are made. Too 
so called trades 
which teach 

long 
young 


and have 
it absolutely 


practices are in 


lined course of instruction. You must give us to time as advances in practice 
the recommendation that there exists a de many of the schools that teach 
ind for such a course, provide an enrollment do so from text books, he said, 
and assist us in outlining the course, and we practices which are obsolete 
shall look after the rest, the funds having been discarded. The result 
been provided for. Your committee should man receiving such training 
confer with the molder and decide on what worthless when attempting to apply it in his 
you would like to have taught, and when this Calling where more advanced 
has been determined we shall outline a “SE 


course. 
In answer to a 
eaker stated the 


residents of 


that 

open to 
gheny county, 
ich as the city of 
te for the school, the tu 


of that city will only 


number of 
chool 


but to outsiders as well. 
Pittst 


A paper on “Steel Castings 


L. Knox, of Pitt 
length, as 


. sburg, and 
i the 0" 
some severai steel 
d not only 


Alle- 
Inas 


woul 

turers present 
that 
are as good as those 
burg had donated the ee dificult to tell the 


l iS 


Pittsburg and 
& statement castings made 


made 
ition fee for residents them. 


The paper is printed 


be nominal, while a issue 


was 


took issue wit 


difference 


was read by L. 
discussed at 
isting manufac- 
h him on_ his 
from basic 
and that 
between 


steel 


m acid 


elsewhere in this 
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The Southwestern Foundrymen’s Association. 

The Southwestern Foundrymen’s Associa- 
tion held its regular semi-annual meeting in 
Oklahoma City, Jan. 20. There were present 
representatives from the two territories, also 
from Texas, Kansas and Missouri. The con- 
stitution was changed to admit operators of 
machine shops as members. 

Newark (N. J.) Foundry Foremen. 

\ meeting of the Foundry Foremen cf 
Newark, Jersey City and Elizabeth, N. J., was 
held recently in Newark. The occasion was 
the first of its kind in the wast, the West being 
much further ahead in that respect. However, 
what the Easterners do they have the reputa- 
tion of doing well, and the Western Foundry 
Foremen’s Associations may well look to their 
laurels. 


\ splendid banquet was a feature and after 


the products of sea and farm were discussed, 
the advisability of making the organization 
permanent was considered. The consensus of 


opinion seemed to be that an organization out- 
lined after the plan of the National Associa- 
tion of Foundry Foremen was a_ necessity. 
On account of the lateness of the hour a de- 
cisive vote was not taken on the question, but 
another meeting for the purpose will be held 
Feb. 27, at the Hotel Imperial, Jersey City. 
Those present were as follows: 

Arch M. London, Abendroth Bros., Port 
Chester, N. Y.; Hugh McPhee, Eaton, Cole & 
Burnham, Bridgeport, Conn.; Robert Adam 
son and M, J. Connors, Farrel Foundry, An 
sonia, Conn.; U. S. Sutherland and F. C. 
Everitt, J. L. Motts, New York City; Chas 
Stuart, Fagin’s Foundry, Jersey City; Chas 


G. Howe, Griffing Iron Works, Jersey City; 


John Leishman, Snead & Co., Jersey City; D 
C. Wilson, Hitchings Foundry, Jersey City; 
Samuel Wilson, Steel & Condict Foundry, Jer- 
sey City; C. W. Link and Thos. Angell, Boyn- 
ton Furnace Co., Jersey City; Edwin Campbell, 
Campbell’s Foundry, Orange, N. J.; Chas. H 
Thomas, Hay Foundry & Iron Works, 
Newark, N. J.; L. H. Roe, Thatcher Furnace 
Co., Newark, N. J.; Harry Flockhart, Jas 
Spence and Jas. Steel, Maher & Flockhart, 
Newark, N. J.; D. J. Jones, Barnett’s Foundry, 
Newark, N. J.; S. M. Williams, Brown's 
Foundry, Elizabeth, N. J.; Wm. Pugh, John 
Phillips, Paul Hockhart, A. G. Neil, Samuel 
Scott and Chas. Rummel, Worthington Pump 
Works, Elizabeth, N. J.; Robert McLeod, 
Newark, N. J.; Jas. Miller, Central Foundry, 
Newark, N. J 


Erie Foundry Foremen. 

\ decided innovation in the way of educ: 
tion has been put in operation in Erie, Pa., | 
the foundry foremen of that city. A scho: 
for foundry apprentices has been conduct 
during the past winter, one hour of ea 
regular meeting being given up to their 
struction. As is well known, it is well n 
impossible to get apprentices having the « 
sired educational qualifications into the fou 
dry. The best material is taken and then tl 
plan to educate them after they have learn 
enough of the practical routine to understai 
“foundry talk” and take an interest in th 
own welfare. 

The committee of foremen who conduct 
the “school” with a selected class of thirt 
principally from the machinery shops, wet 
Jos. A. Murphy, Ball Engine Co., chairmai 
William F. Gorman, Erie City Iron Work 
Adam W. Link, Erie Foundry; J. C. Stei 
forth, Cascade Foundry, and F. J. Berchtol 
Erie Engine Works Most of the lectur 
were very clearly illustrated, and compris 
“Shop Conduct and Discipline,” “Green Sar 
Molding in its Various Phases,” rammin, 
gaggering, venting, gating, etc., “Dry Sand, 
“Different Methods of Working,” “Core Mak 
ing,” “Burning,” “Cupola Practice,” and tl 
“Chemical and Physical Qualities of Ca 
Iron.” 


A great deal of interest is being taken i1 


the school and a very decided improvement 


is noticeable among the apprentices. The for 
men also procure from the American Foundry 
men’s Association a sufficient number of tl 
pamphlet instruction papers and_ distribut 
them gratis throughout the year. The pr 


gram for the winter of 1904-05 is not yet 


formulated, but it is understood that the for 


men will in all probability go a ‘step further 


and have the curriculum of the school em 
brace at least arithmetic and geometrical an 
mechanical drawing, in addition to the regul: 
foundry instruction. The foremen are 
present making preparations for the annu: 
banquet 


American Institute of Mining Engineers. 


The winter meeting of the A. I. M. E. wa 
held in Atlantic City, Feb. 16 to 19 Thi 
meeting was especially interesting to foundry 
men on account of the large number of papet 
presented dealing with cast iron and _ steel 
The meeting opened Tuesday evening with a1 


address by the president, Albert R. Ledoux 











OU 
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ipon “The American Engineer of Today.” 
The sessions of Wednesday morning and after 
noon and a portion of Thursday morning were 
xiven up largely to iron and steel. The fol 
owing are some of the papers which were 
ad: Notes on the Further Discussion of the 
Physics of Cast Iron, by Wm. R. Webster, 
*hiladelphia, Pa.; Notes on the Physics of 
‘ast Iron, by Richard Moldenke, New York 
ity; The Mobility of Molecules of Cast Iron, 

\lex. E, Outerbridge Jr., Philadelphia, Pa.; 
hemical Specifications for Pig Iron, by Edgar 
5. Cook, Pottstown, Pa.; Specifications for 
‘ig Iron and Iron Castings, by Robert Job, 
teading, Pa.; Standardization of Specifications 

Cast Iron and Steel, by Wm. R. Webster 
d Edgar Marburg, Philadelphia, Pa.; Speci 
ations for Testing Cast Iron, by Henry 
Souther, Hartford, Conn.; Present Specifica 
tions for Cast Iron, by C. R. Baird, Philadel 
hia, Pa.; Specifications for Cast Iron and 
Finished Castings, by Richard Moldenke, New 
York City; Specifications for Car Wheels, by 
Dr. Chas. B. Dudley, Altoona, Pa.; Specifica 
tions for Malleable Cast Iron, by Stanley G 
agg Jr., Philadelphia, Pa.; Specifications for 
Steel Rails, by Robert W. Hunt, Chicago, II1L.; 
Specifications for Iron Pipe, by Walter Wood, 
Philadelphia, Pa.; A Decade in American Blast 
Furnace Practice, by F. L. Grammer, Balti 
ore, Md.; Direct Metal and Cupola Metal 
Iron Castings, by Thos. D. West, Sharpsville, 
Pa.; Stock Distribution and its Relation to the 
fe of a Blast Furnace Lining, by David Ba 
er, Cape Breton, Canada; Fuel and Mineral 
Briquetting and the Peat Industry, by Robert 
Schorr, San Francisco, Cal.; The Equipment of 

Laboratory for Metallurgical Chemistry, by 
Chas, H. White; The Use of High Percentages 
f Mesabi Ores, by W. A. Barrows Jr.; Notes 
m Cast Iron, by J. E. Johnson; A Graphite 
M. Zeller 


The balance of the 49 papers presented wer 


Separator, by F. 


ad, either entirely or by title, dealing with 
eneral mining and geological matters. Those 
iking part in the discussion were: Albert R 
Ledoux, Dr. R. W. Raymond, Jos. Gayley, 
Chas. Kirchhoff, Edgar S. Cook, Dr. R. Mol 
lenke, J. P. Roe, F. E. Bachman, F. B. Fack 
enthal, Henry Souther, Dr. C. F. McKenna, 
\. E. Outerbridge Jr. and Henry M. Lane. 

The papers on iron and steel received the 
rincipal part of the discussion. The meeting 
‘f the Institute was intended to have been held 
it Baltimore and several trips and excursions 
had been planned in connection with it, but the 
Baltimore fire prevented this and made it nec 


essary to change the place of meeting to At 


lantic City. As a consequence the attendance 
l 


] 1 


was small, though those most interested in the 
subject were present here were something 
over fifty members present 

Upon Friday afternoon an excursion was 
made to a plant in Atlantic City manufactur 
ing brick from quick lime and sea sand, and 
also to inspect a new electric road which runs 
without a trolley 


Sikdar & Co., 118-1 Maniotolah Main Road, 


‘aleutta, India, desir: 


to receive catalogues 


or other advertising matter from makers of 
foundry supplies and equipment. 

Che Woonsocket Foundry & Machine Co., 
Woonsocket, R. [., has been incorporated with 
a capital stock of $75,000. The incorporators 

Henry S. Pruyn, W. V. Lawton and 
David H. Pruyn 
The A. C. Stiles Metal C 


ized at New Haven, Conn., with a capital of 


has been organ- 


$100,000 for the manufacture of babbitt metal 
and metallic goods and machinery 
Albert N 


from the office of treasurer and general man 


Upon the retirement of Parlin 
ager of the Magee Furnace Co., Boston, the 
new officers elected to ll vacancies caused by 
changes were Frederick O. Robinson, treas- 
urer; Alfred E. Strockbridge, vice president 
and general manager; and John Magee, secre 
tary 

The Phail-Krueger Foundry & Machine Co., 
Brooklyn, N. Y., has been 


capital of $30,000 to manufactu 


ncorporated with 1 


‘e steam mo 
tors. The incorporators are: Geo. A. Phail, 
Minnie L. Phail, Flushing, N. Y.; F. E 
Krueger, Douglaston, N. Y 

The Waterbury-Farrel Foundry & Machine 
Co., of Waterbury, Conn., has 


cation with the secretary of state to increase 


filed an appli- 


its capital from $100,000 to $400,000 
The recent fire in the plant of the E. W 
Bliss Co., Brooklyn, N. Y., was confined to the 
office and two six-story buildings, but left in 
is | 


tact the four-story machine shop, including the 


larger part of the die making department, also 


the pattern shop and pattern storage loft. The 
forge shops, foundry department and_ 1,200 
foot shops of the projectile department, also 
remained untouched by fire or water and are 
running as usual. The loss will probably 
amount to approximately $450,000. The most 
regrettable incident connected with the fire 
was the loss of one fireman’s life. The com- 
pany hopes to be running full again as usual in 


a few day S 
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CAST IRON NOTES. 


Devoted to inquiries from Practical Foundry- 
men on the subject of Melting and Using Cast 
Iron. Address all inquiries to W. J. KEEP, care 
of The Foundry. 


Cupola Management. 


OQuestion—'We have a cupola with shell 78 
inches inside and lined to 49 inches or 14% al! 
around There are eight five-inch  tuyeres 
placed 27 inches above the drop doors to cen 


ter of tuyeres. We use Root’s No. 5 blower, 229 
revolutions per minute. We use 1,260 pounds 
coke on bed and 250 pounds between charges 
f 2,000 pounds of iron, consisting of one 
fourth scrap and three-fourths pig. I made a 
water gauge and placed it on the air belt and 
counting 134 inches difference between the 
levels of water for each ounce, we have only 
five ounces pressure, yet our lining, which is 
good cupola brick, burns out very rapidly 
around the melting zone.” 

“Our average melting ratio for 1893 was 4% 
to 1 and we do not require our iron to be very 
hot. Sometimes our heats are 16 tons. 
Owing to the thickness of our lining, we can- 
not slag the cupola, as the slag chills before it 
has run a quarter of an hour. However, we 
use limestone in the cupola, as we think it 
makes a cleaner drop. Is there any advantage 
in using it? The tuyeres are tapered, being 
5 inches round on the inside end and are larger 
on the outside end. The tuyeres incline so as 
to shoot the air in an upward direction into 
the cupola and do not fit tight in the shell, so 
that there is some leakag:.” 
Answer—*I would use a 9-inch brick for a 
lining, which would give 59 inches inside. I 
would make a 6 inch diameter, connecting 
elbow from the bottom of your wind box to 
the shell of your cupola and bolt it to the 


shell by a flange, air tight. Make a tuyere 6 


inches round on the outside and 6% inches on 
the inside end, or if you can cast it, I would 
advise the inside end 4 high by 7 inches wide 
and lay the bottom level. This need not be 
bolted to the shell. Place your slag hole 
about 4 inches below the bottom of the tuyere 
and fill all the way through with molding 
sand. Face both inside and outside with %4 
inch thick of fire clay. Do not tap the slag 
before you have run out from four to six tons 
of iron. Use about 20 pounds of good lime- 
stone to a ton of iron. This makes clean iron 


and a clean drop. As Root’s blower people 


1 


e near you, have them show you how to dope 
your cupola so as to stop leakage around the 
impellers and you should get, at least, 14 
ounces of blast, by your gauge, which is cor 
rect. 

Do not try to keep your cupola lining th 
same shape as when new. Let it cut away 
but when deep holes form, cut out a brick o1 
two and put new ones in; simply daub thi 
shallow holes with clay. When the lining 
stops cutting, you may find that you can us¢ 
a 4% inch lining at and above the meltins 
point when you line again. Just over thi 


tuyeres let the slag build out, for say, thre 


inches all around. The bed should reach 15 
inches above the tuyeres when you _ begil 
charging and should be lighted one and one 
half hours before you begin charging or tw 
hours before you put on the blast. After yo 
find that with your present charges you get 
good iron, gradually increase the iron on the 
first charge until you can add no more without 
dull iron. Then gradually increase the iron 
on each charge until you get each iron chargé 
as large as you can. You will get it to 2,500 
or 3,000 pounds. Your melting ratio will then 
be satisfactory and you will get your iron 


down fast. 


Shrinkage of a Pulley. 


Question—‘*We are making a six-foot pulley, 
heavy, with straight arms, 26-inch face 
Would you kindly let us know what the 
shrinkage would be?” 

Answer—Shrinkage is dependent upon sev 
eral conditions, the most important being the 
chemical composition of the iron and the siz 
of the casting. To even find the approximate 
shrinkage we should have to know thes« 
things. You certainly know what you ex 
pect your casting to contain from knowing the 
chemical composition of the pig iron and scrap 
that you will put into the mixture. Or, if you 
are running the mixture regularly and have 
measured the shrinkage of any size of test bar, 
we could from this shrinkage approximate the 
percentage of silicon and the shrinkage of any 
other size of casting made from the same iron 
If you are going to use the measured shrink- 
age of a test bar, it must be accurately meas- 
ured. The size of a casting consists of length, 
breadth and thickness. You have not given 
the thickness of the rim and you have not 
given any of the dimensions of the arms, or 


how many arms there are in the pulley. 
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‘re are other conditions that influence 


rinkage, as the kind of coke you use and 


w hot you melt your iron, and the amount 


it you melt at each heat, and the part of the 


at that you use. 


rd pig iron, 


r 


Suplee’s “Mechanical 


percent, on old stove 


pply of 


ngineer’s 


hoice in picking out Mr 


yractice, but his 


ok not only 


Loss in Melting. 
\uestion—*We are melting a mixture of one 
one-third machinery scrap and 


We should 


to know what the average loss in melting 


third good stove plate scrap 


mixture should be in good practice.” 

Inswer—The loss on your pig iron should 
about 4 percent, on machinery scrap about 
plate scrap about [1 


cent, or 6.33 percent loss for the mixture 


s loss is often as low as 4.50 percent 


New Books. 

Engineer’s Referenc 
k,” published by the J. B. Lippincott Co., 
ladelphia and London. After the plates and 
volumes of Nystron’s “Mechanical 
Pocket Book” 


B. Lippincott Co. asked Mr. Suplee, 


were destroyed by 


the J 
the Engineering 


Magazine, to write a 


hanical engineer's pocket book, covering 


the ground covered by Nystron and bring 
thoroughly up to date. It made a happy 
Suplee, as he was 
only thoroughly acquainted with American 


translation of Reuleaux’s 


onstructor’ and the studies he has carried 


along parallel lines had made him familiar 


h European engineering practice Che 


contains such tables as are 


ally found in an engineering pocket book, 


a series of metric tables and metric con- 


rsion tables 


The mathematical section of the book is 


ore complete than that of most pocket books 


1S¢ 


nee 


ntains a 


n though it is quite condensed. The work 


factor table which will be found 


‘ful to many. While this work will be 


und very useful to all connected with engi 


ring lines, it seems especially well fitted for 


the mechanical engineer and designer. It is 
nted in clear type on good paper. There 
837 pages, 4 by 7 inches, It is bound in 
ither and is furnished with a thumb index 
tor $5.50, or without the thumb index for $5. 
In a short review like the present, it is im- 
ssible to give a complete statement as to 
e amount of valuable matter contained in 
e work 


‘Notes on Metallurgical Analysis,” by Lord. 


Price $2. Published by Wann & Adair, Co- 


lumbus, O. ‘The first edition of this work was 
the students at the Ohio 


When the 


tion, was brought out, the work was consid- 


written for State 


University second, or present edi- 


erably enlarged and other methods and deter- 


minations added to make it suitable for use 


} 


yy foundry chemists in general. It contains 


methods in use for the determination of all 
the elements met with commonly in foundry 


chemistry and it will be found of great use to 


all foundry chemists (he work presupposes 
a knowledge of qualitatiy quantitative 
analysis and gene chemic manipulation. 


\mong the elements for wl methods are 


given may be mentioned titanium, nickel, 
tungsten, chromiu iminun copper and 
arsenic. There are also methods given for the 
analysis of coke and coal and for the analysis 
of furnace gases he work also contains 
tables of factors for use in water analysis, 


factor weights, useful constants and a loga- 


rithm table 


Trade Publications. 
he Phospor Bronze Smelting Co., Ltd., af 


Philadelphia, has issued a new price list of 


its phosphor bronze products 


The Electric Controller & Supply Co., of 


Cleveland, O., has issued a very neat cata 
logue entitled “Bullet 


letin No, 8,” in which are 


described its electric controller for 


f 


cranes 
or similar installations 
| he Pp AN F Corbin c: 


hardware, New Brighton, Conn., has issued, 


inufacturer of 


in commemoration of the semi-centennial of 


the incorporation of their company, a_ book 
which it calls 


“History of the House of 


Corbin.” This book conti 


ins a great deal of 
very interesting matter concerning the develop 
ment of the locks and other devices which this 
company manufactures. It is printed on very 


1 


fine paper, 7 by 9% inches, and bound in a 


neat, strong binding The illustrations are 
particularly good, some of them being printed 
with sepia ink 

The Rochester Flask Works, Rochester, N 
Y., have their 
snap flasks 


The Hull 


and Minneapolis, is sending out an 


issued a small catalogue ot 


Iron Co., of Chicago, Pittsburg 
adver- 
tisement in the shape of a picture of a woman’s 
head arranged in a dark mat, its advertise- 
ment being printed in silver at the bottom of 
the card, 

Geo. D Sons & Co., Ltd., of 


England, who also operate fluor 


Blackwell, 
Liverpool, 








spar mines in the United States and have sell 
ing agencies for their products in this country, 
have recently issued a folder containing facts 
booklet 
entitled “Solid Ingots and Castings” in which 
they set forth the advantages of their S. A. M 


alloy 


about their fluor spar mines and a 


Geo. D. Blackwell, Sons & Co., Ltd., Liver- 
pool, England, have been sending out a very 


neat leather pocketbook as an advertisement 


PERSONALS. 
Mr. Edw. B. Gilmore, Peoria, IIL, 
ad charge of the foundry of the Acme Har- 
\¢ ste! ( "1: 


who has 


at that place, leaves to take charge 
of the foundry of the Detroit Register Co., 
which is located at Milan, Mich. 

Albert E 


assistant 


Fay has resigned his position as 
examiner in the Patent Office to enter 
the patent department of Munn & Co., of New 
York and Washington. While in the Patent 
Office Mr. Fay examined all applications on 


foundry 


supplies, molding machines and the 
like, for several years and he also prepared 
of “Metal 
which will be published shortly. 


new classification Founding” 
He also ex- 
“Metallurgy” and 
“Electro Chemistry” and classified “Glass” and 


“Plastics.” 


amined applications in 
He has contributed an occasional 


article to The Foundry and other papers on 


patent matters. In his new position he will 
devote his time largely to the preparation and 
prosecution of applications for patents in these 
lines , 

Charles Brockman has resigned his position 
is foreman of the molding department at the 
Portsmouth Foundry & Machine Works, 


Vortsmouth, O., and has taken charge of the 


Bollman & Wilson Foundry Co.’s plant at 
Norwood, Cincinnati 
J. E. Fell, foreman of the cylinder shop of 
the American Locomotive Co.’s_ plant, at 
Schenectady, N. Y., has resigned his position 
ind on March 1 will open a machine shop 
1 foundry of his own at Ogdensburg, N. Y. 
\ir. F. G. Stewart has resigned his position 


foreman of the Le Baron Foundry Co.’ 


plant, at Middleboro, Mass., and has accepted 
position with the H. R. Ives Co., Ltd., Mont- 
Canada 
DEATHS. 
\l Kilpatrick, pioneer foundryman of St. 
Louis, died from asthma on Feb. 9. He 
ne to St. Louis in 1839, and in 1861 he built 
the gunboats Lafayette and Choctaw, which 
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were used on the Mississippi during the Ciy 
War. His firm was originally known as Ki 
patrick & Marshall, but after Mr. Marshall 


death he included his three sons in the bus 
ness under the name of Kilpatrick & Sor 
Until Jan. rt Mr. Kilpatrick himself 


president of the company, but at that time 
was succeeded by his eldest son. 

Mr Ellis, Indianapolis, Ind., d 
at his home in Indianapolis on Feb 


Geo. R. 
12M 
Ellis was born on a farm near Georgetow 
Brown county, Ohio, in 1844. He enlisted 
the Civil War and saw hard service in ma: 
battles. After the engaged in t 
foundry business in Indianapolis, being a me: 


war he 
ber of the firm owning the Enterprise Fou 
dry & Fence Co. He was prominently c 
nected with many social and other organiz 
tions in Indianapolis. His wife and tw 
daughters survive him. 

After an illness of three months with ner 
ous prostration, Henry A. Cavanah, preside 
of the Canton Foundry & Machine Co., Ca 
ton, Ohio, died Jan. 26. About a year ag 
Mr. Cavanah was placed at the head of t! 
Structural Steel Car Co., the 
this enterprise was a severe blow to him. | 
was a veteran of the Civil War, and was o1 
of the most prominent citizens of Canton 


and failure 


John A. Roche, mayor of Chicago from 18 
to T8890, vice president and director of the Ot 
Co., died suddenly, Feb. 10, in tl 


office of the publisher of the Chicago Tribu 


Elevator 


Mr. Roche was born in Utica, N. Y., Aug 
1844. After finishing his high school educ 
tion he served three years’ apprenticeship 


a patternmaker, afterward working as journe 
man and also as a designer and draughtsm: 
on steam engines. He was connected with tl 
Corliss Steam Engine Works for two year 


In 1869 he went to Chicago and began busin« 


as a dealer in machinery, representing various 


Eastern firms After serving his term 

nayor he became superintendent of the Cra 
Mfg. Co., 
cern In company at 
bought the Standard Elevator Mfg. Co., whi 


two years later, was purchased by the Ot 


and later vice president of that co 


1895 he formed a 


‘levator Co., of which he became vice pre 


dent, director, and Western representative 


FIRES. 


night of Feb. 3, 
Foundry Co., 


On the 


Vayton 


the plant of tl 
Dayton, O., was dat 
aged by fire to the extent of $2,000 


f 
The plant of the Peck-Williamson Found: 








Lit 
C)t 


re 
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Co.. Wellston, O.. was burned Feb. 4. Loss 
$00,000 

Fire destroyed the Crossen Machine Works, 
‘ambridge, O., Feb. 3. Loss $17,000, insur- 
nce $5,000. The fire is supposed to have been 
f incendiary origin. 

larrant’s Foundry, on Indiana street, Chi 

oo, Ill., was damaged to the extent of $2,500 

fire on Jan. 20. 

The Edwin Pratt Iron Works, Kankakee, 

were destroyed by fire a few days ago. 

88, $6,000; insurance, $3,000 

The foundry building of the Northwest 

resher Co., at Stillwater, Minn., was dam- 
ved by fire on Jan. 27. 

‘ire in the plant of the Great Western Stove 
pair Co., Minneapolis, Feb. 8, caused a loss 
$6,000. 
lhe Northwestern Foundry & Supply Co., 
troit, Mich., suffered a loss of from $12,000 
$15,000 by fire the night of Jan. 17. Fully 
vered by insurance 
lhe Cedar Point foundry at Port Henry, N 
owned by Tromblee & Sons, was recently 
stroyed by fire. 
lhe foundry building of Hart e& Crouse in 
Utica, N. Y., was visited by fire on Feb. 14. 
he fire apparently originated in the pattern 

ym and most of the damage was confined to 

at part of the building. The fire was extin 
guished with the chemical engine and the dam- 
ge was slight 

The plant of the Boonton Iron & Steel Co., 
Boonton, N. J., was partially destroyed by fire 
Feb. 1. 

The Scottdale, Pa., plant of the U. S. Cast 
Iron & Foundry Co. was slightly damaged by 
re recentiy. 

The foundry of the Root Bros. Co., Ply- 

uth, O., was destroyed by fire Feb. 10, 

ith a loss of $10,000; insurance $7,500. The 
mpany intends to erect a brick foundry 


5 x 60 ft. and is in the market for new equip 


The J. D. Fate Co. sustained a considerable 
ss by the burning of patterns which wer 
red in the foundry of Root Bros. Co., 


‘lymouth, O., at the time of its recent fire 
lhe Jordan Foundry Co., of Oklahoma City, 
kklahoma, was partially destroyed by fire on 


il 
Sunday morning, Feb. 14; damage about $5,000 
Che be 


viler shop, brass foundry and cab shop 
f the 7 


& P.’s shops at Dallas, 


lexas, were 
lestroyed by fire on the night « 


1 


r Oss 


f Jan. 30 


is estimated to be between $25,000 and 


420,009 


NEW CONSTRUCTION. 

The Lidgerwood Mfg. Co., of New York 
City, will erect a new plant at Newark, N. J 
The foundry building will be 120 x 600 feet 
A number of other buildings will also 
be erected 

Che Harris Foundry, of Lockport, N. Y., 
will erect a new building 100 x 100 feet 

The Howard Iron Works, Buffalo, N. Y., are 
building a new foundry, which will be fol- 
lowed by new machines and erecting shops. 

The McClintic-Marshall Construction Co., 


contractor, has finished the steel frame work 
on the buildings of the Delaware River Steel 
Casting Co., Chester, Pa. Bricklayers are now 
at work and the new buildings will be pushed 
to completion as rapidly as possible 

The Damascus Bronze Co., of Allegheny, 
Pa., will enlarge its foundry 

Che Messinger Mfg. Co, Tatamy, Pa., is 
building a new foundry 8o x 192 feet 

The Chambers Blower & Forge Co., of Lan- 
caster, Pa., has recently erected a new foundry 
60 x 350 feet 


The Rogers Iron Co., of Springfield, O., 
expects to erect a new foundry building in the 
spring, 

[The United States Malleable Iron Co., of 
Toledo, O., which was recently incorporated, 
is about to erect a foundry building 115 x 385 
feet, an office and pattern shop 50 x 70 feet, a 
pattern storage 40 x 60 feet, also several other 
small buildings 

The Shirley Radiator & Foundry Co., with 
general offices at Indianapolis and a foundry 
at Shirley, Ind., has just completed an addi- 
tional warehouse 50 x 150 feet and put in a 
duplicate steam plant, so as to be able to 
onerate its foundry with either gas or steam 
The Boozer-Gotshall Co., of Waterloo, Ind., 


is planning to erect a new foundry 


The Headson Tool & Mfg. Co. is to build 
a foundry in Lafayette, Ind The company 
will manufacture automatic tools 

Che Root & Vandervoort Gasoline Engine 
Co., of East Moline, Ill, will erect an addition 
to its foundry jo x 70 feet 

The Power & Machinery Co., of Cudahy, 
wis., recently formed by the consolidation of 
the Loomis-Pettibone Gas Machinery Co. and 
he Holthoff Mining Machinery Co., contem 
plates making extensive improvements, includ 
ing machine shops, foundries, a power house, 


etc. Secretary Lauzarder states that work will 
be begun at once, and about six months 


x” required to complete the buildings lhe 
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company is at present employing about 325 
when the 
The 


Loomis-Petti 


men, and will employ about 1,200 
proposed improvements have been made. 
company will manufacture the 
bone gas engines, the American Crossley gas 
and will continue to make the Holt- 


engines 
hoff mining machinery. 

The Caille Bros. Co., of Detroit, Mich., is 
moving the location of its plant and building 
a new brass foundry, 50 x 150 feet. 

\. M. Sanders & Sons, 


are planning to add a foundry 


Wis., 


to their shop 


of Reedsburg, 


time in 
The Alamo M 


its foundry, 


at some spring. 


Co., of Hillsdale, Mich., 


which was recently 


the 
fg 
will rebuild 


destroyed by fire 


rhe Goubert Mfg. Co., of New York, is 
to build a new plant at Bayonne, N. J. There 
will be four new foundry buildings, one 70 x 310 


feet, and three each 60 x 310 feet. The capacity 
Several 


f the plant will be 50 tons per day 
other buildings are also to be erected 
The Hilles & Jones Co. will erect a foundry 
Ninth and Del. 


lhe building will be 123 x 200 feet. The foun 


Locust streets, Wilmington, 


dation will be of concrete while the upper por- 


tion will be of iron and glass 


Che Brylgon Steel Casting Co., of New Cas- 


tle, Del., is erecting some new _ stacks, fur 
naces, core ovens, and several buildings. 

The Wichita Bridge & Iron Co., Wichita, 
Kansas, is making improvements to its 


plant, including additions to both machine shop 


and foundry It expects to spend about 
$25,000 in improvements 

The Tower Grove Foundry Co., of St. Louis, 
Mo., recently incorporated, is putting up a new 
brick building and has purchased its foundry 
equipment of the S. Obermayer Co 

Work has been begun on the new buildings 
of the Hoquiam Iron Works, Hoquiam, Wash. 
The buildings will have a frontage of roo feet 


and will contain an up-to-date machine shop, 


foundry, blacksmith shop, pattern room and 
store room, and will cost about $20,000. 
The O. K. Machine Co., Chanute, Kansas, 
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will erect a foundry 36 x 50 feet 
The Oklahoma Machine Co., 
Oklahoma, City, Okla., is being organized and 


Foundry & 


] 


will foundry 


New 


move a Texarkana, Arkansas, 
and machine plant to Oklahoma City 
buildings will be erected 

The work of rebuilding the Santa Fe shops 


at La Junta, Colorado, will be begun in a short 


time. It is reported that the new shops will 


be considerably larger than the old 


Che Norton Foundry Co., of St. Louis, Mo., 


incorporated with a capital of $25,000, will 
build a plant for the manufacture of car wheels 
and other castings at Norton, N. C. 

The new plant of the 
Machine Co., Bristol, 
pleted and all the machinery installed. Th 


Dixie Foundry & 


Tenn., has been com 
company will operate a large foundry and ma 
chine shop, making a specialty of repair work 

The Maysville Foundry & Machine Co., « 
Maysville, Ky., will build a brick addition t 
its plant, 60 x 75 feet, and install a number « 
improvements 


GENERAL INDUSTRIAL NOTES. 
The business of the Smith Iron Foundry, « 
Mass., 
Smith Iron Foundry with a capital of $12,00 
Mr. Albert F. Smith is president. 

The Bath Grinder Co., 
at Fitchburg, Mass., by John Bath and others 


Lynn, has been incorporated as tl 


has been organize 
The company will manufacture emery grinder 

James E. Brady, vice president of the Heron 
Brady Pump & Foundry Co., at Chattanooga 


s 


Tenn., has resigned and has been succeede: 
by Capt. H.*S. Chamberlain 

The plant of the National Car Coupler Co 
Converse, Ind., has resumed operations after 
a long period of inactivity. 

H. O. Nelson Iron Works, Knoxville, Tenn., 
have with a 
$15,000. The incorporators are: 
son, A. H. Nelson, W. F. 
Goff and James H. Welcker. 

lhe Thompson-Pitts Foundry Co., Dubuque, 
[a., has 


been incorporated capital of 
H. O. Nel 


Simpson, John C 


been incorporated with a capital of 
$6,000. 

One of the most recent plants to be erected in 
Birmingham, Ala., is that of the Beggs Pipe 
& Foundry Co. 


out with modern appliances, 


The plant is equipped through- 
covermg an area 
of 200 by 300 feet, and includes a foundry, ma- 
chine shop and pattern shop for the manufac 
ture of boiler fronts, grate bars, car wheels, 


They also di 


cast washers, sash weights, etc. 
a general jobbing foundry business. 

The National Foundry Mfg. & Supply Co., of 
Williamsport, Pa., has leased the foundry, ma 
chine shop and pattern shop formerly occu 
pied by the Lebanon Machine Co., which was 
absorbed by the American Wood Working Ma- 
chinery Co. 

Robert Grant Co., of New York City, has 
been incorporated with a capital of $5,000 t 
manufacture machinery. 

The United States Cast Iron Pipe & Foun- 
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iry Co., of New York, is spending considera- 
le money in enlarging the capacities of sev 
‘ral of its plants. At its Anniston, Ala., 
lant it will erect a new pit house and make 
1 number of other improvements, including 
the installation of considerable new power 
quipment. The capacity of the Buffalo plant 

also to be increased, and a considerable 
mount of money expended at its Addyston, 
), plant in appliances to cheapen the output 

in involuntary petition in bankruptcy has 

en filed against Levi Plant, who conducts a 
uindry at Syracuse, N. Y. The debts are 

ted to be between $20,000 and $25,000, the 
lable assets being $10,000. John F. Nash 

s been appointed receiver. 

The Champion Blower & Forge Co., of Lan 
ster, Pa., will build a new foundry 
The Phoenix Iron Works Co., of Meadville, 

is planning to erect a foundry 50 x 220 
et and equip it throughout with modern 
ppliances. 

The David Foundry, incorporated, of Hor- 
IIsville, Pa., has a capital of $20,000. The 

corporators are: Ed. J. Davis, R. J. Scott, 
I’. B. Peck, all of Hornellsville 

On application of Rogers, Brown & Co., 
New York, C. H. Zehnder, of Philadelphia, 
as been appointed receiver for the Union 
Foundry & Machine Co., of Catasauqua, Pa 
(he petitioners state that they are creditors to 
the amount of $15,000. The total debts of the 
company are said to be $70,000, assets $50,000 

The Strow-Morris Machine & Foundry Co., 
of Pittsburg, Pa., has been incorporated with 
a capital of $25,000. The incorporators are 
H. B. Lewis, H. S. Strow, Ham Morris Jr., 
S. B. Avis, Lew Couch, of Charleston, W. Va 

he four new pits at the pipe foundry at 
\llentown, Pa., are now being operated. 

The Pittsburg Stove and Range Co., of 
Pittsburg, resumed work early in the month, 
fter a short period of idleness. 

The plant of the Penna. Car Wheel Co., at 
\llegheny, Pa., resumed operations about the 
middle of January, after a short period of 
lleness. 

The Irwin Foundry & Mine Car Co., Irwin, 
a., has made application to be incorporated 
vith a capital of $50,000. 


Che Greer-Clarkson Machinery Manufactur- 
g Co., of Lebanon, Pa., has been incorpora 
d with a capital of $50,000. This company 
is removed its plant from Lebanon to Man 
eim. 


The plant of the Eddystone Foundry & Ma 


chine Co., formerly the Gruson Iron Co., of 
Chester, Pa., was sold at auction on Feb. 4. 
Thos. Prosser & Sons, of New York, pur- 
chased the plant, Mr. Prosser being the lead- 
ing stockholder and largest creditor of the 
company. ‘The concern was sold for $155,000. 
Che second lot, comprising scrap iron and old 
guns, brought $12.00 per ton, the entire lot 
weighing 1.4091 tons. The third lot consisted 
of about 100 tons of pig iron, and brought 
$17.50 per ton 

The King Lubricator & Brass Supply Co., 
Steubenville, O., recently incorporated with a 
capital of $50,000, will manufacture the King 
Lubricator, invented by Assistant Master Me- 
chanie Clark, of the La Bell 

The Canton Malleable Ir Co., of Canton, 
O., has been reorganized and the following 
Joseph Dick, 


Steel Co 


1 


directors and officers elected 
William H. Hoover, New Berlin; W. L 
Stolzenbach, Burt A. Miller, Gordon Mather, 
L. A. Loichot and Thomas F. Turner. Joseph 
Dick, president and manager, and Burt A 
Miller, secretary and treasurer 

lhe Gemmer Engine Co., of Marion, O., has 
been incorporated with a capital of $70,000 
The incorporators are: B. F. Burk, Philip 
Matter, R. G. Eastman 

The Chambers Machine Co., Cincinnati, O., 
has been incorporated with a capital of $10,090 
[he incorporators are: Aug. H., Wm. P. and J. 
L. Tuechter, Sherman C. Schaurer and Henry 
(. Chambers. 

The Elyria Gas Engine Co., Elyria, O., has 
been incorporated with a capital of $100,090 
Herman Ely, A. E 
Baldwin, J. C. Hill and John 


The inecorporators are 
Faylor, D, C 
Murback 

G \. Duffill has been appointed receiver 
for the Reserve Foundry & Mfg. Co., Cleve 
land, O. Application was made by the Allyne 
Brass Foundry Co 

The Weir Frog Co., East Norwood, Cincin- 
nati, has had plans prepared for a plant which 
will cover 6 acres There will be an office 
building, 40 x 60 feet, two stories, and the pat 
tern department will be housed in a building 
of the same size. The machine shop will be 
660 feet long, 125 feet wide and 30 feet high 
All of the buildings will be constructed of iron 
and steel and as nearly fire-proof as possible 
The company expects to move into its new 
quarters with in six months 

The Ironton Foundry Co.’s plant, Ironton, 
(., has been sold to W. | 


B. Gilberson, of Muncie, Ind., who will operate 


Brammer and M. 
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it. The sale was made subject to lease held by 
the Ironton Disc Plow Co., which does not 
expire until May. The plow company may 
build a foundry. 

lhe Fostoria (O.) Foundry & Machine Co. 
has been incorporated with a capital of $25,000. 
[he incorporators are: C. A. Townsend, O. C 
Ringle, N. Portz, J. A. Allison, Mahlon M 
Carr, J. Y. Faulhaber, and J. D. McDonel. 

he Bentel & Margedant Co., of Hamilton, 
O., has recently furnished an equipment of 
pattern shop tools to the Interstate Foundry 
Co., Cleveland, O. 

The Eclipse Brass Mfg. Co., of Cleveland, 
O., has been incorporated with a capital of 
$10,000. The incorporators are: E. J. Speck, 


Kred Meyer, W. McMahon and F. P. Spell 


The Wilson Pattern & Novelty Co., of Co- 
imbus, O., manufacturer of wooden and 
metal patterns, has removed from its old 
quarters on East Rich street to new and larger 
quarters at 210 Pear! street, Columbus, O. An 
entirely new equipment has been installed, so 
that the company is in a better position than 
ever for work. 
lhe stockholders of the Portsmouth Foundry 
& Machine Works have elected the following 
directors for the ensuing year: P, C ; 
W. W. Ricker, H. T. Wilson, S. M. Johnson 
and Chas. C. Glidden. 

lhe National Steel Castings Co., Cleveland, 
which will manufacture steel at Ravenna, O., 
by the Tropenas process, has elected the fol 

wing directors: John C. Lowe, John D 
Chambers, John R. McQuigg, W. B. New- 
‘comb, N. C. Brooks, H. Lindale Smith, of 
Cleveland, and James G. Gibbs, of Norwalk 

Owing to the large number of orders re- 
ceived by the Aultman Co., of Canton, O., 
recently, that company has found its plant in- 

lequate to meet the requirements and has 
ontracted with the Interstate Engineering Co., 
of Cleveland, to make a large quantity of ma- 
chinery for it. 

Che Janney-Darnall Mfg. Co., Bloomington, 
Ill., has been incorporated with a capital of 
$350,000 to manufacture machinery. 

The Chicago Smoke Consumer & Fuel 
Economizer Co., Chicago, has been incor 
porated with a capital of $2,500 to manufacture 

ichinery. 

\. L. Ide & Sons, of Springville, Ill., have 
decided to discontinue their foundry, on ac 
ount of the fact that with labor conditions 


as they exist there at present, they can pur 


chase their castings elsewhere for less money 

The Harvey Machinery Co., Chicago, II] 
has been incorporated with a capital of $25, 
000. 

The C. H. Hopke Foundry, of Rockfor 
Ill., which was destroyed by fire several month 
ago, has resumed operations, the plant havi 
been considerably enlarged. 

he Shefheld Car Co., of Three Rivers 
Mich, has trebled the capacity of its plat 
by recent additions to its foundry. 

The foundry of the International Harvest 
Co., at Springfield, O., is running two shit 
with part of its works, 

P. I. Leach, of the Toledo Castings Co., hi: 
purchased the Chicago Brass & Copper Work 
Chicago, Ill., and expects to continue th 
Chicago plant in operation. Its specialty 
high class journal bearings and _ brasses. 

The Wise Furnace Co., of Akron, O., ha 
been incorporated with a capital of $50,00 
It will manufacture improved furnaces an 
heating apparatus. The incorporators art 
J. W. Myers, W. G. Wise, George W. C 
michael, Crannell Morgan, and H 
(Andress 

When the Ashland Steel Range & Mfg. ( 
located in Ashland, O., the board of trad 
gave it $3,000 and took a five-year lien on th 
property. The company has recently erecte 
a foundry and made other extensive improve 
ments in connection with the plant, and 
consideration of these facts, the board of trad 
have given the company a deed of the plant 


once 


J. W. Morrison Jr., Youngstown, O., and 


Mr. Chas. A. Stroh have become associat 
in business and will fit up and remodel the ol 
Morrison 


Youngstown, They expect to make both bras: 


and iron castings 

The American Engineering Co., Springfield 
., has increased its capital stock from $50,00 
to $100,000. It will in the near future get it 
foundry in good working order. It has not i 
the past run this branch of its business, pré 


ferring to buy castings elsewhere, but it ha 


been so handicapped in getting material that 


11 
| 
i 


it will have its own foundry in operatio1 


Winchell, died 


The general manager, J. F. 


short time ago, but his death will in no way 


affect the company, which expects to do 


larger business this year than any previous 


year. 
The White Swan Foundry Co., of Evans 
ville, Ind., has been incorporated with a capit 





foundry and machine shop, o1 
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f $25,000. The directors are: Chas, J. Eich 
samuel Eichel, and Sidney J. Eichel 
The Gartland Gray Iron Foundry Co., of 
erre Haute, Ind., has let the contract for its 
w foundry to A. D. Gallentine, of Marion, 
|. The officers of the company are: M 
rtland, president; John H. Schaumleff 
» president; John C, Haswell, secretary and 
isurer 
Marion, Ind., has 
n incorporated with a capital of $70,000 


Philip 


The Gemmer Engine Co., 


incorporators are: B. F. Burk, 
tter and R. G. Eastman 


he Quincy Foundry & Novelty Co., of 


Quincey, Ill., has increased its capital stock 


from $20,000 to $40,000 

Che B. S. Constant Machine & Foundry Co., 
Bloomington, Ill, is a new concern formed 
by the consolidation of the B. S. Constant Co 
the Allen & Harwood Iron & 
Foundry Co., both of Bloomington 


Brass 
he com- 
pany will manufacture and do a jobbing busi 
ness in elevating, conveying and power trans 
sion machinery. 
he Buda Foundry & Manufacturing Co 
Buda, Ill., has increased its capital stock 
from $200,000 to $300,000 
\lfred B. Stones and Seth D. Bidwell have 
leased the Brighton foundry and machine shop, 
Brighton, Mich 
here is no hint of dullness in the iron trade 
at the plant of the Michigan Malleable Iron 
Works, Detroit 


states that the present production is about up 


General Manager Simpson 


to the capacity of the plant. The company is 
employing a greater number of molders than 
ever before 

he capital stock of the Wolverine Brass 
Works, of Grand Rapids, Mich., has been in 


ised from $75,000 to $150,000 


he American Car & Foundry Co. has re 


ed a contract from the Detroit water 
ioard for furnishing 396 tons of water pipe at 
$21.50 per ton. The board of public service at 
loledo, O., has awarded a contract for 500 
tons of pipe to the United States Cast Iron 


Pipe & Foundry Co., of Detroit, at $21.75 pet 


he F. G. & C. A. Stanley Co., 
Falls, Wis., has been incorporated with a 


Chippewa 


ital of $50,000 to conduct a foundry and 
thine shop and general repair shop, and do 
eneral manufacturing business 

} 


he Free Piston Gas Engine Co., Detroit, 


ital $25,000, has filed articles of incorpora 


Che plant of the American Steel Foundries 
Co., at Chicago, Lll., is to be moved to Indiana 
Harbor, Ind. The new plant will have double 
the capacity of the old 

The Bell Foundry Co., of Northville, Mich., 
has elected the following officers: F. S. Har- 
mon, president; C. S. Filkins, vice president ; 
Wm. Philips, secretary; R. C. Yerkes, treas 
W. Simmons, James Shaw, F. S 


urer: L. . 
Neal, directors 


stockholders took occasion to tender President 


At their annual meeting the 
Harmon a vote of thanks for the successful 
way in which he has managed the plant 

he Packard Motor Co., Detroit, has 


, . e 
stock trom $500,000 [to 


creased its capital 
$650,000, 

rhe Russel Wheel w | undrvy ( Detror 
Mich.. h S elected the Ie 


George H Russel, pre ident: W S. Russ 


efficers : 
vice president and manager; John R. Russel 
secretary and treasurer 

Che Oshkosh Tool Mfg. ( Oshkosh. Wis.. 
has been incorporated with a capital of $250, 
ooo to manufacture tools and machinery 

Wm. F. 
+] 


the Kenosha Brass & Iron Co., of Kenosha, 


Anklam, secretary and treasurer of 


Wis., has retired from the company and has 


been succeeded by Mr. Louis Lippert. 


I 
Geo. Hayden has started a brass foundry at 
Sheboygan. 


The Racine Brass & Iron ( of Racine, 


Wis., has been incorporated with a capital of 


$20,000 The incorporators are John Olle, 
J. H. Tooman and T. C. Strand 

O. P. Cnatfield, formerly f Menominee, 
Mich., will enlarge his foundry at Escanaba 


in the spring 


Phe improvements being made by the 
I 


Power & Mining Machinery Co., Cudahy, Wis., 


consist of the following buildings One ma 


chine shop, 217 x 160 feet; one machine shop, 


170 x 50 feet: one machine s lop, 370 x So feet : 


one machine shop, 327 x 60 feet; one machine 
hop, 2790 X 4! feet: one recting shop, 279 xX 
70 feet, making an addition to the present 


machine shops of 123,889 square feet; a foun- 
dry, 500 x 137 feet; a gas power plant, con 
sisting of Loomis-Pettibone gas producing sys 
tem and American Crossley gas engines; a 


blacksmith shop, 100 x 50 feet. These build 


1 j 


ngs will be equipped with the most modern 


1 1 ) 


ools obtainable, giving a plan which wi 
of $1,000,000 


of Chip 


vorated with a 


represent an investmen n ¢ 
The F. G. and ( \. Stanley Co., 
pewa Falls, Wis., 1 been inc 


capital of $50,000, to do a genera 


machine 
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shop and foundry business. 
are: W. G. Stanley, C. 
I. Stanley. 


Che incorporators 
A. Stanley and Chas. 


The works of the Case Threshing Machine 
Co, of Racine, Wis., have reopened after being 
shut down since October. Two hundred and 
fifty molders have been given employment in 
the two foundries controlled by the company 


Phe E J \loore Machine & 
of Wilmington, Del., has been incorporated to 


Foundry Co., 


manufacture and sell machinery. Capital 


$100,000 


xT 


(he Gibson Iron Works, of Jersey City, N. 
J., have been incorporated as the Gibson Iron 
Works Co 


They will do a general foundry 


bi ( making a specialty of grates 
The Harvey-Mackenzie Mfg. Co., Pasadena, 
Cal., has been incorporated with a capital of 


$<0,000, of which $15,000 has been subscribed 

he directors are G. \ 

\. Mackenzie, Duarte; S. M. Sinsabaugh, R 

Prain, R. E. Williams and Norman Will 
Los Angeles 

Phe Wichita Bridge & Iron Co., 


Kan., 


Harvey, Monrovia; 


of Wichita, 
about to expend $25,000 in enlarging 
its plant and building its new foundry 


rhe Hood Machine & 


Birmingham, Ala., 


Foundry Co., of 
is to cast the large statue 
of Vulcan for the St. Louis exposition 

he Davenport Machine Works, Davenport, 
la., have changed their name to the Davenport 
Locomotive Works and increased their capital 
to $100,000. The concern has been doing an 
extensive business in overhauling locomotives 
of all grades and in the manufacture of the 
smaller types of locomotives Last year the 
company manufactured 75 complete new loco 
motives and will greatly increase that num- 
ber this year 

\rticles of incorporation have been filed by 
the Thompson-Pitts Foundry Co., or Dubuque, 
Ia. Capital stock, $6,000 


are e \ 


Thompson 


The incorporators 


Pitts, Louis Lubck and James 


Works, Portland, Ore 


have been incorporated with a capital of $5,000 


The Marine Iron 
to deal in engines, boilers, machinery and iron 
work and to conduct an iron foundry and ma 
chine shop at Portland 

The Pacific 
Wash., has 


ing the city of 


Coast Pipe Co; if Seattle, 


secured a contract for furnish 


Seattle with cast iron water 


pipe 


The Paxton & Vierling 
Neb.. elected the 
directors and officers: W. A 


Works, of 


following 


[ron 
Omaha, have re 


Paxton, Robert 


Vierling, 
W. A. 


president ; 


Vierling an 
directors; W. A. 
Vierling, 


Louis Vierling, A. J 
Paxton, Paxto1 


Robert vice president 
Louis Vierling, secretary and treasurer; at 
A. J. Vierling, manager. 

Seymour R. Church, the well-known C:; 
fornia pig iron merchant, has failed with | 
bilities placed at $320,000. The principal cre 
tors are leading importers of pig iron of S 
Francisco. The failure is attributed to ov 
estimating the demand for iron on the c 
and to the general fall in prices. 

The receivers of the Southern Car & Fo 
dry Co, have completed arrangements to c 
tinue the operation of the Anniston plant 
cently purchased by Captain James M. Elli 
The plant was formerly owned by the [llin 
Car & Equipment Co., and has for some ti 
been under lease to the Southern Car & Tor 
dry Co 


Paul, Mit 


has awarded the contract for this year’s sup 


The waterworks board, of St 


of pipes to the Dimmick Co., of Birmingha 
The 


board, of Minneapolis, on account of the 


\la., at $23.35 per ton. 
le 
prices paid by St. Paul, has rejected bids 
pipe made by the United States Cast Iron P 
& Foundry Co. of $25.75 a ton, and by J 
Clow of $25.70 per ton. 

The 


Anniston, 


Stove Works Co., 


\la., which is about to erect a $5 


new Anniston 
000 plant, will also require a full equipme 
for the new plant 

The Wetherbee Machine \,orks, Meridi: 
Miss., have been incorporated with a capi 


of $50,000 for conducting general foundry a1 


machine shops, and for dealing in coal, col 
etc. 
The J. Droege Foundry Co., of Covingt 


Ky., has been incorporated, the incorporato: 


being: John C. Droege, Wilkham Droe 
Fred Macke. 
The new Dixie Foundry & Machine C 


shops at Bristol, Tenn., have been complet 


and the company has begun business in 

new quarters 
The Maysville 

Maysville, Ky., 


feet. 


Machine C 


will build an addition, 75 x ¢ 


Foundry & 


Other improvements will be made, 
cluding the erection of a large crane 
Machine Works Co., 
N. Y., manufacturer of 


was incorporated Io years ago with 


The Oswego Osweeg 


paper cutters, whi 


a Capit 
of $60,000, has filed a petition for volunta: 
dissolution. The assets are quoted at $18,000 


liabilities, 


$9,000 








waterworks 
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THE ORBISON 
Oscillating, Melting, Mixing and Refining 
FURNACE 














Patented September 2, 1903. 


THE OSCILLATING DOES IT, 


together with the baffle wall in bottom of furnace, which thoroughly mixes 
and refines the metal. Test bars taken showed an increase of 6,%00 pounds in 
tensile strength over crucible practice. As a refining furnace, it’s a wonder. 
Get the best. 


WE GUARANTEE 


this Furnace to melt quicker than any Furnace on the market Recent tests 
taken show an average loss of less than 2 per cent, with an oil consumption 
of less than 2 gallons per roo pounds of metal. 


3 SIZES—350—-600-1,200 LBS. CAPACITY 


W.T. CARRATT & CO. 


Sole Manufacturers SAN FRANCISCO, CAL. 
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Colliau Cupola Blocks 


are made of the toughest, most refractory, most durable 
clays obtainable anywhere. They outwear any other 
furnace lining. This makes them the most economical 
lining you can possibly use. The inventor of the 
Colliau Cupola Furnace vouches for their merits. 


They Fit Any Cupola. 


The shape has much to do with their success, but it is 
not the whole thing; it is the material they are composed 
of, which is the best that money will buy. 


Don’t compare this block with Ohio products. Ohio is 
a good State for Presidents but not for High Grade Clays. 


I have everything for a Foundry. 


PF. EB. SIEVENS 


Cor. Griswold and Atwater Sts. DETROIT, MICH. 
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Undisplayed Advertisements. 


Rate thirty cents per line each insertion, An- 


swers addressed to our care will be forwarded. 


FOREMAN desires position in _ first-class stove 
plate foundry. Address G. N. WHITNEY, 15 Mur 
ray street, WAKEFIELD, MASS. 

WANTED.—Second-hand pulley molding machine, 
with patterns; for pulleys up to 36 inches. Box L, 
Station B, CINCINNATI, OHIO. 

FOR SALE.—3 No. 7 Sturtevant Cupola 
in fair condition WHEELER 
ENGINEERING CO., 120 


Blowers 


CONDENSER & 


Liberty street, NEW 
YORK 
FOR SALE Foundry and factory in good location, 
th power, etc. Will take stock in right kind of 
‘ facturing business. Address A. C. DAVIS, 
FLUSHING, MICH 
WANTED Foundry foreman, for stove work. 
Fift Ider Address, giving experience and salary 


“BUCKEYE,” | care 
CLEVELAND, OHIO 


1 ted 
expec 


THE FOUNDRY, 


g la electric traveling 
y, span 40 feet. Address IN 
FOUNDRY, 1115 Monadnocl 


WANTED \ good second-hand el 
1} 
PL, 


OUIRIES I 


( 
CHICAGO 


i | 
WAX TAPERS FOR PORT CORES 
1¢ t i ind nl neh diameter; 18 inches 
> per 
I. W. PAXSON CO PHILADELPHIA, PA 
BLOWER BARGAINS 
| S< nd-hand Blower bought, ld « ( 
r one \ddress, 
H. M. PAPWORTH, 
120-122 Liberty street, New York C 
FILUOR SPAR, ever grace Ouotations delivered 
ri Cheapest suppliers \ddress GhO G 
ACKWELI, SONS & CO., Ltd., Liverpool, Eng 
ent Penna. Salt Mfg. ¢ Pittsburg, Pa 

WANTED Position as foundry foren twent 

! experience at machinery molding; loam, dry ot 
green sar best references \ddress JAMES REII 
LY, 1915 E. Firth street, PHILADELPHIA, PA. 

FOR SALE.-—One 10-ton modern cupola, foundry 
blower, ladles, 15-h. p. vertical engine, three rattlers 
molding machine First-class equipment, used only a 
short time CANTON PUMP CO., CANTON, 
OHIO . 

WANTED Position as superintendent or fore 
man of gray iron foundry Thoroughly practical and 
up-to-date in all departments Best of references 
(ddress Box 249, care THE FOUNDRY, CLEV: 
LAND, OHIO 

WANTED Situation as foundry superintendent; 
20 years’ experience both light and heavy work. 
Best of references from leading foundrymen Ad- 
dre J). H. G., 89 W.. Jefferson street, SPRING 
FIELD, OHTO 


FOR SALE.—One steel jib crane, manufactured 
by The Whiting Equipment Co 
tons ( das new. Other specifications sent on ap- 
plicatior W rite AMERICAN FOUNDRY CO., 
HAMILTON, OHIO. 


capacity five (5) 


WANTED.—Position as superintendent or fore 
man of foundry, by a competent all around foundry 
man, up-to-date in foundry practice. Can handle 
men to best advantage. Address F. C. B., 819 W 
State street, FREMONT, OHIO. 


WANTED.—Position as foreman in foundry; sto 
or furnace work. Sixteen years’ experience as for 
man. Can give good reference as to character ar 
ibility. Open for engagement. DAVID LOGA? 
728 Parke avenue, SYRACUSE, N. Y. 


WISH TO obtain an interest in a small or 1 
dium sized foundry that is in need of pract 
foundryman in the management gray iron, mallea 
or acid steel. References exchanged. Address Bb 


251, care THE FOUNDRY, CLEVELAND, OHI 


WANTED.—Foreman in small foundry, 8 to 
moiuers, light and medium work. Want foreman 
will take stock in business, from $2,000 to $5,000 


quired, Business established and profitable Addr« 
Box 258, care THE FOUNDRS CLEVELAN 
OHIO. 

WE ARE CONSTANTLY INCREASING 
scope of our work, and invite applications for px 
tions from first-class pattern makers, molders at 


core makers We always have 
ALLIS-CHALMERS CO., New 
4 cago 


vacancies ddre 


York Life Bldg 


FOR SALE 2 No. 7 Root pressure blowers, 1 
6 Sturtevant pressure blower on adjustable iron b 
vith counter shaft. 1 No. 6 Sturtevant Monogt 
blower. 1 No. 6 Buffalo R. H. exhauster FULTO 
BLOWER & SUPPLY CO., 180 Fulton street, Ne 
YORK 


WANTED 


Position as foundry foreman E 
perienced in medium and heavy work. Can _ handl 
men to good advantage and mix metal for result 


Can take complete charge « y iron and bra 


it gra 
rHE FOUNDRY, 


ork Ox 248, care CLEV! 
LAND, OHIO 

INFORMATION WANTED concerning most e 
nomical method and machine to manufacture gree 
or dry cores from 2% to 4 in. diameter and from 


Willing to buy 
THE 


to 7 ft. long. 
Address Box 254, care 


LAND, OHLO 


machine or desigt 


FOUNDRY, CLEVI 


FOR SALE 1 Cupola 
located at 


Teet high, 


)-inch shell, 41 feet hig! 
litusville, Pa.; 1 Cupola 60-inch shell, 4 
located at Buffalo, N. Y Soth in ex 
cellent condition. Particulars furnished upon ay 
plication Address Box 247, care THE FOUNDRY 
CLEVELAND, OHIO. 


FOUNDRY FOREMAN 


I Competent man with ex 
ecutive ability for 


new and modern gray iron found 
lately put in operation; machinery and ‘mill castings 


In Pittsburg district. Give full particulars as to past 
experience and state salary expected. Address Box 
252, care THE FOUNDRY, CLEVELAND, OHIO 


EXPERIENCED foundry manager would _ take 
position as office and shop manager, dotng buying an 
selling as well as after cost system. Ex 
tended experience and large acquaintance. Can als 
look after machine shop and pattern shop 3 

a a 


A 
250, care rHE FOUNDRY 


looking 


ge 37 
1 


S \ddress 30x 


CLEVELAND, OHIO 
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We can fill your order for the latest edition of 
PENTON’S FOUNDRY LIST 


Corrected to January 1, 1904. 


PRICE $10.00. 


Cleveland, Ohto 
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Magnetic 
Separators 


For recovering SHOT 
IRON from cupola 
cinder, ganeway = scrap- 
ings and foundry refuse. 
By far the best machine 
of the kind on the market. 
Also 


Magnetic Separators 


for Brass Foundries, Min 
ing and other purposes. 
‘ive different kinds. Send 
for printed matter. 




















DINGS ELECTRO - MAGNETIC 


SEPARATOR CO. Milwaukee, Wis. « 














Hottest Iron Most Rapid Melting 


Solvay Coke 





The [lilwaukee Coke & Gas Co. 


23 University Building, MILWAUKEE, WIS. 


CHICAGO SALES DEPARTMENT 
Soo Fisher Building, Chicago 
Telephone 812 Harrison 


Yards and storage bins, 221 North Branch Street 


COKE IN CARLOAD OR TEAM LOTS 


Best Ratio Least Melting Cost 

















52 “TRE FOUNDRY 






Air Compressors ; 


Steam and Belt Driven, also 
arranged for direct connece- 
tion to Motor, Gas or Gasoe 
line Engine. 


FOR FOUNDRY 


AND 


Steam Driven-Class ‘‘B S”’ MACHINE SHOP 
HERRON @ BURY MFG. CO., Erie, Pa., U.S.A. 





MAKE a specialty of fitting mold- 
ing machines with wooden patterns 
and wooden stripp:ng boards. 











John A. Brodin Pattern Works 


WESTERN AVE. & W, 46th ST., CHICAGO, ILL. 


Estimates furnished on application. Telephone Loomis 1251 


AIR COMPRESSORS 


Pneumatic Chipping Hammers, Hoists, Casting Cleaners, Sand Blast 
Machines, Molding Machines and other appliances in foundry work. 
Send for catalogue. 


American Air-Compressor Works, 7° 7aats* 


AIR COMPRESSORS 


Pneumatic Chipping Hammers, Hoists, Casting 

~-Cleaners, Sand-Blast Machines, Molding Machines and 

other appliances in foundry work. Complete catalogue 
upon application. 


Clayton Air-Compressor Works, 
114-418 Liberty St.. NEW YORK. 




















Bristol’s Recording 
Thermometers 


iff for CORE OVENS will pay for 
themselves. Send for catalogue 


The Bristol Co. 


Waterbury, Conn. 











Air and Gas 
Compressors 


Specially designed for 
Foundry and Machine Shop. 
Sand Blast work. 





Offices : 
New York, Chicago, St. Louis, 
Cleveland, Philadelphia, Pittsburg. 








LAIDLAW-DUNN-GORDON CO., Factory: Cincinnati, O. 

















0. 


op. 


Louis, 
sburg. 
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Buy a BLAKE Roll-Over Molding Machine 


You can use your ordinary patterns on this mac hine: ordinary flasks or snap flasks, The machine is sim- 
ple, and easily adjusted, and particularly adapted for small work, Find out what work you have got, and write 
us, and we will furnish you a molding machine ata low cost that will turn your plant into a ‘* money maker,”’ 
The accompanying cut shows the Blake Roll-Over Molding Machine, complete with levers and balancing work. 
In operation in our own foundry, this machine produces castings with less loss than either a full pneumatic or 
automatic or stripping plate machine. 


Ghee GEO. F. BLAKE MFG. CO., 114-118 Liberty Street, NEW YORK 








(JUST = 








NEW EDITION OF 


Penton’s — 
resea@ry 5-3 


STATES AND CANADA 


| 1 t CORRECTED TO JANUARY 
s I, 1904 


PUBLISHED BY 


THE IRON & STEEL PRESS CO. 
PRICE = = $10 CLEVELAND, OHIO 


\nscrseteenpenseneinansetisinmnnanaell 
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Heyl & Patterson, 


ENGINEERS AND 
CONTRACTORS, 


PITTSBURG, PA. 
«<> 
ELEVATING AND CONVEYING 
MACHINERY, 

RECIPROCATING CONVEY- 
ORS FOR TRANSPORTING 
SAND. 

FEEDING AND MEASURING 
| DEVICES FOR THE AUTO- 
~ MATIC TEMPERING OF 

SAND. 
SLOW SPEED, PERFECT DIS: 
CHARGE ELEVATORS. 








Views of 230-foot Ke 
etoroseting., Sand _ Con- 
i veyer at Westinghouse 
*4\ Air Brake Co.’s Foundry, 
~| Wilmerding, Pa. 

“+ PATENTS PENDING. 


4 e><3 
|| Complete 
3 Installations. 


PEDRICK @ AYER CO., 


Air Compressors, Compressed 
Air Riveters, Hoists, Cranes 


AND OTHER TOOLS FOR SHOP, YARD AND FOUNDRY USES. 




















STRAICHT LIFT PNEUMATIC HOIST 
FOR HORIZONTAL OR VERTICAL USE. 
Send for Catalogue 


Factory removed from Philadelphia, Pa., 
to Plainfield, N. J. 


Sales Office - - - - - 85-87-89 Liberty St., - - - - New York. 
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THE A.C’ & MFG Co 








No. 503. 
Four Wheel Five Ton Ball Bearing 
rrolley. 





No. 231-A.—Core Oven Car. 


The Atlas Car @ Mfg. Co. 


CLEVELAND, OHIO. 


Manufacturers of 


Small cars of all Kinds for various pur- 
poses, also Sand Buckets, Overhead 
Trolley Systems, and complete equip- 
ment for industrial Railroads, includ- 
ing Rail, Frogs and Switches. Foundry 
equipment a specialty. 





No, 600.—Steel Dumping Bucket. 














We can fill your order for the latest edition of 
PENTON’S FOUNDRY LIST 
Corrected to January 1, 1904. PRIcE $10.00. 


THE FOUNDRY Cleveland, Ohio 














STEEL SHOP BARRELS 


For Foundries, Factories, Machine Shops, etc. 
Intended for carting and storing heavy fit- 
tings, castings, parts of valves, etc. 


$1ZE—18 inches diameter, depth 28 inches Shell made from 
single sheet of No. 16 gauge steel, having only one riveted 
side seam Bottom stamped from a single plate of No. 8 
gauge steel, to form flange 1 inch deep, which is riveted to 
the shell and with a 1 inch corrugation 6 inches from the 
center, Barrel bound at top with 1% x 3¢-inch steel. Painted 
black outside. Weight §0 pounds each. Open at top, not 
watertight. Other sizes made to order. 


Write for prices and information.to 


She Kilbourne @ Jacobs Mfg. Co. 


Columbus, Ohio 
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MATTHEW ADDY & CO., 







CINCINNATI, ST. LOUIS, 
PHILADELPHIA. 


AGENCIES : 
Chicago, Detroit, New York, Pittsburg 

















N. S. BARTLETT & CO. 
PIG IRON, COAL, COKE 







126 State Street BOSTON, MASS. 



















FOUNDRY COKE 
KANAWHA CoaL & Coke Co. 


Fourth and Elm Sts., Cincinnati, O. 

















SHOULD YOU WANT 


a good book on Foundry Practice, Melting 
or Molding, we can supply you. 
THE FOUNDRY 
1064 Rose Building Cleveland, Ohio 















The 
roundryman’s 
Favorite 


BUCKEYE 


PIG IRON. 


FOUNDRY 
MALLEABLE 
BESSEMER 


Capacity 500 Tons Daily. 





THE 


COLUMBUS IRON & STEEL CO. 
COLUMBUS, OHIO. 








DALTON, NASH & CO. 
PIG IRON and COKE. 


EASTERN SALES AGENTS FOR 
Low Moor, Covington, Franklin, Alabama Pig Iron 
Genuine Connellsville Coke 


76 Wii Sr., . NEW YORK 













DeCamp Bros. & YuLE 
Iron, Coat & Coke Co., 


SOLE AGENTS 
The St. Louis Blast Furnace Co.’s Missouri Mal- 
leable Bessemer and Basic Chill Pig Iron, 
UNION TRUST BUILDING, - - ST. LOUIS. 















25%, 50% AND 75% 


, PACKED IN KEGS 


Practically Pure Silicon and Iron, It is easily broken up. Can be used in the 


FERRO SI L | CON ladle. Silicon can be raised in one casting or in the whole heat rendering it un- 


necessary to add Sulphur Phos’ and Manganese when you require Silicon only. 


Sold by DANA & CO., 32 Broadway, New York City 











REED F. BLAIR & CO. 






FRICK BUILDING, Pittsburg, Pa. 





STRICTLY STANDARD Low Phosphorus, Standard 
CONNELLSVILLE as Bessemer, Malleable, Basic 
FOUNDRY 


Foundry, Gray Forge. 


Chrome Ore, Ferro-Manganese, Ferro-Silicon, Silicon-Spiegel. 





















: TRADE MARK 


REGISTERED 


SOFTENS HARD IRON STRENGTHENS WEAK IRON 





PACKED IN STRONG KEGS AND CASKBS 


CARBANESE 


MAKES SOUND CASTINGS 
CORRECTS EXCESS SHRINKAGE REDUCES SULPHUR IN IRON AND COKE 
SEND FOR PAMPHLET, PRICES, ETC. ST. LOUIS, MO. 


Midvale 
Mining and 
Mfg. Co. 


SOLE MANUFACTURERS 





























© 


a 
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ANCHOR BRASS CORE COMPOUND 
Only Core Compound made especially for Brass. 
ALWAYS UNIFORM. Smooth castings guaranteed. 
ANCHOR CORE COMPOUND for general work 
Cannot be excelled for stock cores or large castings. 


ALWAYS UNIFORM. 


ANCHOR CORE OIL 


Best oil on the market for use on Core Machines or where oil is used. 
WRITE FOR SAMPLES AND PRICES TO 


ANCHOR MANUFACTURING CO. 


107 Hollingsworth St. BALTIMORE, MD. 




















she" lili he Cornell 
Blower 


LP es 


but saves the 
difference every 


month. 





is the greatest Windmaker ever designed for cupola use. Let us quote 


you our price for a lasting job. Self-oiling dynamo bearings. 








J. B.& J. Ms CORNELL CO. mth averue New York City 








Bryan Vacuum Doulding Dyachines 


Save Money in Patterns and in Time. 
Two Handy Men do the work of Five Moulders drawing by hand. 
A catalogue telling the whole story for the asking. 


F= Bryan Vacuum Dyoulding Dyachine Co. = 


Box 497, LOCKPORT, N. Y. 
POWER SPECIALTY CO., Gen. East and South Agts., 126 Liberty Street, New York. 
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NILES ELECTRIC TRAVELING CRANES. 





























NILES-BEMENT-POND CO. Gott Wor “paitADELPHIA 
BOSTON. PHILADELPHIA. ST. LOUIS, LONDON. a 


CHICAGO, 





THE CRANE 


wants of your foundry may be already well 
developed if the lowness of the roof has been 


a drawback tothe installation of such a service. 





c & rien Write f ticulars about 

7 \P - — rite tor particulars abou 
|g OE rae alee > 7 F 
Seam Maris Cranes ; 
SS yang <i They require but short end room and small head room. ma 
‘ : | Wo! 

“Te 3 MARIS BROTHERS 
SG : Philadelphia, Pa. t 





- CRANES - 


For All Foundry Requirements 





. 








Write us for Details and Prices. 


THE CASE M’F’G COMPANY, 


COLUMBUS, OHIO. J 
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TRAVELING CRANE, 


FOUR MOTOR 25-TON ELECTRIC 


We give particular attention to Electric and Hand Power Cranes FOR 
FOUNDRY DUTIES. Get our Catalogue. 


Northern Engineering Works, 4 chee st. Detroit, Mich. 














ESTABLISHED 6876. 


STOW 
MANUF'G CO., 


BINGHAMTON, 
N. Y. 
INVENTORS OF THE 


FLEXIBLE SHAFT 


FOR ALL PURPOSES. 


The oldest and largest 
manufacturers in the 
world. 





PORTABLE EMERY GRINDER 


Take the tool to the work and save heavy 
1andling. 
WRITE US FOR CATALOGUE AND PRICES. 


General a Agents: Messrs. Selig, Sonnentt.al & Co., 
5 Queen Victoria St., London, Enc 









Eberhardt’s 
Patented 
Sprue or 
Gate Cutter. 


a" 

<SEPTH OF THROAT 

Dear Sir:—The 
machine fills 
the bill; am 
just delighted 
with it. 

Yours Truly, 
Maryl'nd Brass 
& Metal Works, 
Baltimore, Md 

Price Low 

AGENTS, 
Schuchardt & 
Schutte: 

Berlin, 
Cologne, 
Vienna, 
Brussels, 
Stockholm, 
St. Petersburg 
John Lang 
& Sons, 
Johnstone 
Scotland. 


Selig, Son- 
nenthal & 























England. 
J.W. Pax 
son Co., 





oa 


Philadephia. 


‘- GOULD , EBERHARDT, “xs 
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Compact, 
and Rapid. 


Strong, Close Regulation 
Types for every purpose. 


Bulletin 13 K on request 





Traveling Electric Hoists 


VALUABLE FOR THE FOUNDRY 


To carry Iron, Patterns, Flasks, etc. 
Also of highest value to run to stock 
piles and for conveying castings to 
finishing shops. 

ONE HOIST FOR ALL THIS WORK 





273 Oregon Street - 


PAWLING & HARNISCHFPEGER 
MIL.WAUKEE, 


U.S.A. 

















FYELIND 


PITTSBURG 
CHICAGO 
NEW YORKI— SINGER BLDC. 


F AND 


NEAR C LEVELAND. 











Scrap 
Metal Cars 


Foundry Use 





Special Three-Ton 
Scrap-Metal Car 





These cars are made of the best 
materials, equipped with steel 
springs and radial axles, which 
enable them to run easily around 
curves of 12 feet radius. We also 
build flat top cars for carrying pig 
iron and castings, and tip cars for 
molding sand. 


Write for our Industrial Railway 
Catalogue No. 038 





C. W. HUNT COMPANY 


WEST NEW BRIGHTON, N. J. 
New York Office, 45 Broadway 














Manganese Ores for Foundrymen. 
In the Crude, Grain or Ground. Foreign 
and Domestic. Hard and Soft. 


Ferro-Manganese for Foundrymen. 
In the Crude. Sized and Ground. Reduces 
Sulphur. Makes Dense Castings. Makes soft 
Iron hard and hard soft. Increases Strength. 


Manganese Copper of superior quality. 


HENDALL @ FLICH 
Washington, D. C. 











BRIGHTON ALLOY 
Its Advantages 


It takes the place of silicon iron as a softener, reducing the 
of production to a minimum. It enables you to use 
quantity of scrap. By-product coke may be used 
ing another important item of expense t eliminates sulphu 
It prevents excessive shriikage. Its marked deoxidizing qua 
ties make it possible to produce a fluid iron which will take th 
most delicate mold. It produces cleaner, sharper, strong: 
castings than can be obtained without its use It produc 
castings that are soli 
becomes 
cation 





a chen red 


ipparent that BRIGHTON ALLOY 
in cupola practice, a very extensive 
and as its use gives assurance of a better product ata substantia 
reduction in its cost, it is rapidly becoming a familiar and popu 
lar material in every up-to-date foundry. We shall, at any 
time, be glad to present proofs as to the merits of BRIG HTON 
ALLOY of to send you a. Write us. We'd like to g 
acquainte< : 


BRIGHTON ALLOY MFG. CO. 


has a broad apy 


Station B, 
CINCINNATI, O. 


d, soft and free from shrink-holes. It thus 


field of usefulness, 
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‘The Winner’’ Screen 


Screens anything screenable for power or 
hand. Large output. Small power. Ad- 
justable stroke. Only one in its class. 
Especially adapted for Clay, Ore, Sand, 
Gravel and Coal. Can make up to four 
sizes at one operation. Bookleton Request. 


UNITED STATES SANITARY CO. 


WASHINGTON, D. C. 




















Our Family Increases 


The beginning of the new year finds another Hoyt & Martin Electric 
Metal Separator, ready for you to buy. He resembles his big brother in 
a good many ways, has the same features, made of just the same mater 
iai, and like his brother, is a good fellow which you can depend on. 

The only difference is, this new brother is only about h: He the size of 
his senior, and unlike us he won't grow an inch, consequently he can only 
do about half as much work. But there was a demand for him, and you 
will find him a good worker, and money saver. Suppose you write us and 
ask fora few points re garding this new arrival and likewise the big 
brother 

Finished stock ready for immediate delivery. 


THE ELM CITY ENGINEERING CO. 
G5 Orange Street, New Haven, Conn., U.S.A. 


bat) m Lana a 


EXPORT AGENTS PACIFI COAST AGENTS 
The Export Leagu Berger, Carter & Co, 
29 Broadway, New York City, U.S.A 150 Beale St., San Francisco, Cal., U. S.A 














laliicsanete a—e ERA MFG. CO. 


KALAMAZOO, MICH., U.S.A, 


Manufacturers of 


METALLIC PHOSPHORO, 


An Improved Specie of Phosphor Tin, 
Babbitt Metals, White Bronze, Core Oils and Core Compounds. 














(( ») “ 
WANTED wick || | TAe Cupola Furnace 


> x written by Kirk, will help 








TEN THOUSAND 7 you out of any trouble you 
MOULDERS may have with your cu- 
pola. Price $3.50 post- 
to use the best Snap Flask in the world as 
paid. 


Write for latest catalog 


THE ROCHESTER FLASK WORKS THE FOL IND RY 


Rochester, N. Y. 




















SS 


4 1064 Rose Bldg. CLEVELAND, OHIO,U.S.A. 
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Ajax Manganese Bronze 








Sold only in ingots, for propeller 
wheels and castings requiring great 
strength; guaranteed to exceed U. S. 
Government Specifications. Resists 
corrosion. 










SR ELS LP OO OR 


Manufactured under « Cowles” patents, by 


The Ajax Metal Co., 


PLIIILADELPHIA. 


Sole Manufacturers in United States. 














Q®DQQLOGMOGOGQQOQG®OOCOGHO®OGOHOGHHOGHOOHOOG®OGOGOOGOOGOOGHOGOHOOGOOOOO®) 
REG TRANE MARKS THE PHOSPHOR BRONZE SMELTINGCO.|[IMITED, 8 
2200 WASHINGTON AVE.PHILADELPHIA. 


“ELEPHANT BRAND PHOSPHOR-BRONZE 
INGOTS,CASTINGS, WIRE,RODS, SHEETS, etc. 


— DELTA METAL-~-— 
CASTINGS, STAMPINGS 4nd FORGINGS 
ORIGINAL ano So.e& Makers in THE U.S. 





“‘OTIS’’ FIRE BOX PLATES A SPECIALTY. 
Flange Plates, Ship Plates, Tank Plates, Steel Car Axles, 
and Forgings of all kinds. 


Steel Gastings from 100 to 75,000 Ib. 


Head Office and Works, CLEVELAND, OHIO. 





Agencies: NEW YORK, Thorpe, Platt & Co., 97 Cedar St, 
ST. LOUIS, C, A. Thompson, 516 N. Third St, 
MONTREAL, Homer Taylor, 183 St. James St, 
SAN FRANCISCO, John Woodlock, 154-156 First St, 
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LADLES TUMBLERS 


EWTEN 
CUPOLA 


Those that use it tell its story. Hear them. 


**Melts with less fuel than any cupola we ever used.’’ 
‘*The best and cleanest cupola our foreman ever saw.”’ 


‘‘Our foreman has operated many and never had charge of one that worked as 


well as the Newten.’ 


‘“More than meets expectations both in fuel and in melting speed.”’ 


IT IS THE CUPOLA OF THE 
TWENTIETH CENTURY 


Fourteen sizes — 1,000 to 60,000 pounds per hour. 


NORTHERN ENGINEERING WORKS 


4 CHENE STREET DETROIT, MICH. 








HOISTS 








Oil is the base of all successful core compounds. In 


STERLING CORE OIL 


is found the most economical material for making good free- 
venting cores. 


STERLING OIL CO., - Emlenton, Pa. 

















Plans, Specifications and Estimates Furnished 
for the complete construction and equipment of 


IRON AND STEEL FOUNDRIES 
Buildings, Furnaces, Cupolas, Core Ovens, Cranes, etc., and a Practical System for Costs 


DAVID TOWNSEND 
Phone, Walnut 538 624 Witherspoon Building Pniladelphia, Penna. 








THE IRON FOUNDER Ovcicaso 


382 Pages. 300 Illustrations, Price $2.50. 








Mr Bolland being a practical foundry foreman and manager, the examples of molding 
and casting to be found in the /rom Founder are records of actual shop methods. Green 
Sand, Dry Sand and Loam Molding are discussed and iilustrations shown involving 
nearly every class of castings entering the jobbing foundry. The last part of the book gives 
much general information in regard to the weight of castings, melting points of metals, 
strength of materials, etc. A chapter of 26 pages deals with the pressure to which 
molds are subjected in casting and the weight necessary to overcome this. The average 
foundryman will find these pages of special value. 


EHRE FOUR PRT, <* « - Gases, On. tiem 
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Franklin Class DS Air Compressor 


* you are operating your 

foundry with antique hand 
methods, you are at an immense 
disadvantage with your up-to- 
date pneumatic-equipped com- 
petitor. 


Write fora copy of our Special 
Circular No. 46 illustrating a 
complete line of pneumatic foun- 
dry appliances. ‘The acceptance 
of the Complete Air Plant 
Proposition which it contains 
will enable you to turn out good 
work quick and to compete with 
your competitor. 


We are the pione eers in the 
pneumatic tool field and the 
thousands of appliances of our 
manufacture in use testify most 
conclusively as to their reliability. 


Chicago Pneumatic Tool 
Company 


GENERAL OFFICES 


Fisher Building . CHICAGO 
EASTERN OFFICE 
95 Liberty Street : NEW YORK 


Branch offices in all important cities 
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Don’t 
Blame 
The [older 


when he has to work 
with any old chaplets. 


Get him good chaplets. 
Fanner’s Chaplets. 


They will save him a 


lot of trouble and you 


a lot of money. Keep 
an assortment on hand. 
It costs but little and 
is along step toward 
good casting. Fanner’s 


cost no than 


more 
poor ones. 











ohe 


FANNER 
MFG. CO. 


Brookside Park 


CLEVELAND, OHIO 


Stove Trimmings, Stove 
Scrapers, StoveRods, 
Stove Bolts 


Quality first-class and prompt shipment 
guaranteed. Catalogue and prices 
furnished on application. 
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SYRACUSE CORE OILS 


Do any and all work possible for oils to do, and 
are the most economical. ‘*X’’ Brand for Brass, 
«© XX’? and «« XXX’? for Grey and Malleable 


Iron. Highly recommended. 


SYRACUSE DRY CORE COMPOUND 


To use in the place of flour, rosin or other 
compounds. Cheaper and better than the whole 
ot them, Bakes in half the time and does not 


blow or absorb moisture. 


SYRACUSE SILVER CORE WASH ¥ 
AND FACING 


A pertect adaption for both purposes. 





Sh ae Get our prices before buying. Samples 
Y gratis for trial. We demonstrate the efficacy 


C. E. MILLS, Specialist. of our claim. 


C. E. MILLS OIL CO, Sele Mavtctures Syracuse, N. Y. 





































| Every man who has use for a grind- 
ing wheel—a sharpening stone—or 
an abrasive of any kind—ought to 
know about Carborundum. Carbor- | 
undum is as hard and as sharp as gv 
a diamond. It is the fastest cutting 
—longest lasting abrasive on earth. 








Guaranteed to save money in 
any shop where abrasives are 
used. 


WRITE your particuiar needs and let us tell you 
what Carborundum will do for you. 


THE CARBORUNDUM COMPANY, 


NIAGARA FALLS. N. Y. 

















68 “THE FOUNDRY 











Just Out 


NEW EDITION 
OF 


DENTON S 
OUNDRT 
iM 


A complete list of all 
foundries inthe United 
States and Canada. 
Corrected to January 
I, 1904. 


PRICE $10.00 


[|' Published$by{|§ ***.4i 


The Iron and Steel 


Press Co. 


Cleveland, Ohio 
















































Do not throw 
away your 
profits. 
Get the 


MAGNETIC 
SEPARATOR 


and separate 
the iron from 
your foundry 
refuse, cupola 
drop and slag. 
You willbe 
surprised at 
the amount 
you recover. 


It is the most 
economical and efficient 
machine on the 
market for this purpose. 





Foundries who are not 
using a machine of this 
kind are throwing away 
enough iron 
to pay for it ina 
short time. 


g 
If interested send 
for circular 











Barnard & Leas 
Mfg. Co. 


Moline, Ill,, U. S.A, 
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An 
Eye to 
Business 


and an ear to this— 


One man with a SHUSTER POWER or FOOT 
LEVER SPRUE CUTTER can trim more gates 
from the castings, cleaner, neater, closer than a dozen men in the 
old way. Should be sufficient to induce you to write for particulars 


and prices of these machines. 


THE F. B. SHUSTER CO. 


Formerly John Adt & Son 


NEW HAVEN, CONN. 















HAVE YOU WRITTEN 
FOR A COPY OF 


The Patternmaker 


You can get one free by addressing 


THE IRON AND STEEL PRESS CO. 
1064 ROSE BUILDING 
CLEVELAND, OHIO 


The only journal in the world for patternmakers 
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The 
Best 
Sand 
Mixer 
on 

the 
Market. 








by 


or 
by 
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Send your order now for a 
copy of the: new edition of 
PENTON’S 
FOUNDRY 
LIST 


All Iron and Brass Foundries 
in U.S. and Canada given. 


Corrected to January 1, 1904. 





PRICE $10.00 


The Iron & Steel Press Co. 


Cleveland, Ohio. 








For particulars write 


BARBOUR-STOCHKWELL CO. 


205 Broadway, CAMBRIDGEPORT, MASS. 
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Driven 


Belt 


Motor. 
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Boston Foundry Mixer 
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BURDICK 


© SON 


Manufacturers of 
Patent Stove 
Dovetails, 
Hinge Tubes, 
Door Catches, 


and 
Cover Lips, 
Core Chap- 
lets, 
Screw Shells, 
etc., etc. 











Send for Samples 
and Prices to 


Albany, N. Y. 
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THE 
“COLLIAU” 


is used in a few foundries, 
about fifteen hundred 
(1500) at the present 


time being in daily use 








BYRAM @ COMPANY 


INCORPORATED 


DETROIT, - - - MICH. 


FOUNDRY MACHINERY 
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% Makes them to perfection * 


filutrose Core Compound 








This is why we constantly seek 
to win a trial for GLUTROSE 
from ‘‘ conservative ,”’ indeed, 
from decidedly unapproachable 
Foundrymen. When a man of 
that stamp has discovered how 
great an economy follows its 








‘* ECONOMY ’’ 
Wire Wheel Brushes 





introduction, he not only be- 
comes a permanent customer, 
but he often does us a ‘‘lot’’ of 
good by praising ‘‘ Glutrose’’ 
to his mechanic friends. 








In a small, quickly-read book- 
let we ‘‘shed quite a flood of 
light’’ on Core Shop Economies. 






are now being very generally used by Stove 
Foundries, Platers and Metal Finishers 
throughout this country as well asin Europe. 
If you rave castings to clean, try one of 
our **Kconomy’’ Wheel Brushes. It will 
SAVE YOU MONEY. 

The brush part is made in disks or sec- 
tions and the hub can be re-filled in a 
moment’s time without returning to factory. 

They last longer,do more work and do it 











Shall we mail you a copy? 
That’s what we built it for. 


American Glntrose Co. 


Camden, N. J. 
* You'd better try it once 





better and quicker than any other Wire Wheel 
Brush on the market. Ask for Foundry 
Supply Catalogue No. 102 


Brushes and Brooms. Foundry Supplies. 


It makes the most ditficult cores 
puvs 2109 umouy Auv 8uIsy 

















THE Oseorn MANuF’s Co. 


CLEVELAND, 0. 
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THE TIME WASTED . 


Cutting off castings with any old kind of a sprue 
cutter “kicked’’ by some one who “gets tired” 
quick, would, if saved, soon pay for 


A GOOD POWER SPRUE CUTTER 


Here’s a good one, It is very heavy, has large wearing 
surfaces, cutters will remain in line and make clean, close 
cuts. It is fitted with a very simple clutch, the wearing 
parts of which are made of tool steel. The machine will 
cut a piece equivalent to 34 in. square common yellow brass 
and is guaranteed in every particular. 
Cutters are made of best tool steel 114 x 5@ in. 
The dimensions are as follows : 


Depth of throat from cutting edge - 


- - - - - = 10in. 
Space up and down back of cutters - - - - — =< « 355m, 
Height over all - - - 7-2 ef © © © = GK. 3m. 
Shipping weight - - - = = = = 1000 lbs. 


WE MAKE 
FLASKS—GOOD ONES, TOO. 


Benj. Middleditch - Detroit, Mich. | 


POWER SPRUE CUTTER 








The Patternmaker 


1064 Rose Building =~ _ Cleveland, Ohio 


Send for Sample Copy 
$1.00 PER YEAR 


A great lot of information 
in it for patternmakers 
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The Battle Creek Sand Sifter 


| @perated by STEAM or AIR 
3 The Only PRACTICAL Machine Made 









WE GUARANTEE 
SATISFACTION 
30 DAYS’ TRIAL 


Use them on 


DRY SAND FLOOR 
FACING FLOOR 
CORE SAND FLOOR 


Save time and money 


LARGE SCREEN 18” x 30” 
Manufactured by 


Battle Creek Interior Finisb Company 


Write for Prices Battle Creek, Mich. 








EDWARD J. ETTING CO. 


39 Cortlandt St., New York, N. Y. Land Title Building, PHiLapeLpH1aA, Pa 


Foundry, Machine and Railroad Shop 
Equipment and Supplies. 


‘* Pridmore ’’ Molding Machines, for Iron and Brass Foundri¢ 
“Whiting ’’ Cranes, Cupolas, Air Hoists, and other Foundry Equipment. 


‘*Obermayer’’ Foundry Facings and Supplit 





‘‘Hanna’’ Pneumatic Screen Shakers 


SAND BLAST pany 


For rem ving r Scale from Ir« a xd Dhol Fate, 
Bars Fo ings, etc., also cleaning Iron, Steel, 
and ell Caines 











SOLE AGENTS: 


GEO. NASH & CO., 


24 So. Clinton St., CHICAGO. 


E. T. WARD & SONS, 


23 Purchase St., BOSTON. 


Write for full ounaehenitenntis 





TRE FOUNDRY 


MITTTTYYYYTIET Titi iit tt {ttt 
THE BUFFALO FOUNDRY SUPPLY CO. 


Manufacture 


Columbian Core Wash 


FOR 


Dry Sand and Loam Work 


Finest and Best Wash Made 














ALSO SELL 


Albany Moulding Sand 


335-337-339-341-343 Babcock St. 


BUFFALO, U.S.A. 
— —  BOBSOSHSSS LSS SSK CCCOCCCCR8 














When You Use 


JELOLUSE CORE COMPOUND 


You obtain the benefit of more desirable features than 
with any article or preparation used for a similar purpose. 


Powdered, Mixed and used as Flour. Smokeless, utilizes 
Waste Sand, Highly Efficient and Economical. 


Particulars and reference from 


NATIONAL JELOLUSE CO., 547 w. 43 St., New York City 











IMPROVED 
2 } FOUNDRY 
Saves you money and 1?) () | | R 
makes perfect Cores. 


CHICAGO FLOUR CO., 135 Adams St., Chicago 
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‘‘PARTAMOL” A Pertect Parting ! 














stitute for LYCOPODIUM. LYCOPODIUM, because of 
Its adoption by important shops lessened cost; of interest to those 
based solely on proven claims of Never Usinc LYCOPODIUM be- 
EFFECTIVENESS: H1GH CLAss RESULTs: cause its use secures HiGH CLass 


Net DIMINISHED Cost! work at nominal expense! 


The new parting - compound sub- 20° Of interest to those UsINnG 














WRITE FOR CIRCULARS 


AND FREE SAMPLES HERBERT V. FALK NewYork” 





BUYERS ON THE PACIFIC COAST 
will always find 


Gautier’s Black Lead Crucibles 


im stock with 


SEYMOUR R. CHURCH CO. 307 sansoms Stree!” PM 1 °F EBA 


> = - SAN FRANCISCO, CAL. 


E. A. DEMPWOLF & SONS, YORK, PA., Manufac- j CAN SELL YOUR 
turers of the Cuirass Weather and Fireproof steam 
pipe and boiler covering; HYDROFLUORIC ACID no matter where it is 


_ > or what it is worth. 
for cleaning Iron, Stee] and Brass Castings. The ? ound: y Send description, state 
only acid that will clean castings of every particle price and learn how. 


of sand to perfection. Shipped in barrels of about W. M. OSTRANDER, 
400 pounds. 231 North American Bidg., PHILADELPHIA 























Established 1856. 
Crobaugh’s HENRY Maurer & Son, 


Manufacturers of 
Methods of HIGH GRADE FIRE BRICK, 


Chemical Analysis and | 429 East 231d St, New York City, N.Y. 
Foundry Chemistry The labor setting 1000 fire brick is fully 


70% of the cost of material, irrespective of 
uality ; economy in -he price of material is 
like ‘‘SAVING at the BUNG, to waste at the 
SPIGOT!”’ 





will give you some pointers on 


mixing tron. You need them, 








and they are yours for a dollar fi 
and ahalf. Eight shillings to Can you figure 
points in Great Britain. Ad- 


up a mixture to meet your re- 
dress your order to 


quirements from the analysis 
furnished you by the furnaces ? 
Others say that Wangelin’s 
‘¢ Methods of Calculating Mix- 
THE FOUNDRY tures’’ is a wonderful help to 
| 1064 Rose Building ‘them. Price, with chart, $1.00. 


Cleveland, Ohio, U.S.A. THE FOUNDRY, Cleveland, O. 
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Have you ever lost by contracting for Pig Iron 
at less than the actual cost of production 

If not, don’t you think this is a good time to 
buy? 


¢ 


We know that Northern Irons are selling at a 
heavy loss to the makers and it is fair to pre- 
sume that this condition will not continue in- 
definitely. 


¢ 
We sell the choicest brands of PIG IRON and 
COKE made in the U. S. Write for prices. F 


q 
Rogers, Brown @ Co. 


OFFICES: 
New YorK Cincinnati Philadelphia 
St. Louis Chicago Buffalo Boston 
Cleveland Pittsburg Birmingham 























